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1STORY is at ok ſo generally eſteem'd, 3 its belt Authors ſo much 3 that it is unneceſſary to 
ſay any thing of its Importance. For it opens, like a great Avenue, into ſo many of the Branches of Learn- 


A =. he may give the Preference. 
And yet, while the Books, of all Nations upon this Subject, enter into every Library, of which indeed, they generally 


occupy the largeſt Diviſion; while they are become the private Amuſement of ſo many, as well as a prevailin g Topick of 
Converſation ; it is ſurpriſing, that Cua oo ov, ſhould have been hitherto ſo partially known; when it has ſo much 


Higher Pretenſions, than that of a Siſter Art. For the Series of Iime, according to its proper Periods ; the Interval of 
Occurrences ; and the Train and Coincidence of Events ; muſt be drawn together into one Body, to- make what is pro- 
perly call'd, Tus THREAD or His rox v: without which, it is really nothing more, than a Bundle of detached Fragments. 
But indeed, this Neglect of Chronological Knowledge, has ariſen from one of the vulgar Errors of the preſent Age, 
which has miſrepreſented the Nature of this Science, as if it were merely confined, to the intricate Points of uncertain 
Hiſtory; whereas its Province, i is of a much larger Extent; and comprehends the whole Hiſtory of the World, according 
to the Diviſion of Kingdoms, as well as the Succeſſion of Ages ; and is ſo much the more full, accurate, and uſeful, 
as the particular Ages and Centuries, are the better known. 
It is not therefore, without good Reaſon, that Chronology, by Way of Proverb, has been call'd, THz Exx OF 
His rox v; becauſe this Metaphor, expreſſes better chan any other, how it opens a light, upon the moſt dark, and 
complicated Revolutions of Mankind. 
And we ſhall be the more confirm'd, in our Opinion, of the Neceſlity, of this Branch of Science ; if we find, that the 
_ Generality of Readers, acquire their Hiſtorical Knowledge, by ſuch unconnected Parcels, as they are ſeldom able, 
clearly to put together. And of this, the following Articles, may ſerve for an Example, as they contain the Sub- 
ſtance, of the ancient Greek and Roman Hiſtory, before the Birth of Chriſt; and every one may an himſelf, 


' whether he has not peruſed many of them, in the common Method of reading, without any * Attention, to their 
Chronological Order. Such as, : 


TA BEGINNINGS OF ANCIENT Roux, AND ITS REGAL GoveRNMENT, 
Tux HisTORY OF THE ELDER Crrus, 5 
Tur ExPULSION OF THE ROMAN KINGS, AND THE FIRST ESTABLISHMENT OF THE CONSULAR GoveRNMeNT, 
Tux PERSIAN INVASION OF GREECE, UNDER DAB, AND UNDER XERXES, 
THE PELOPONNESIAN War, 
THE EXPEDITION OF THE YOUNGER CYRUS, AND THE RETREAT OF THE Tex THOUSAND GrepKs, 
THE EXPEDITION OF AGESILAUS, 
Y Tk VicTORIES OF EPAMINONDAS, 
THe BATTLES OF PHILIP OF MACEDON, 
Tux Cox cus rs OF ALEXANDER, 
THE QUARRELS OF HIS Soccemons, 
Taz RISE OF THE AchxAN LEAGUE, 
Tux Two Punick Was, | 
Taz ConQUEST OF LACEDEMON, BY THE MACEDONIANS AND ACHAANS, 
Tux CONQUEST OF MACEDON, BY THE ROMANS, 
Tag DESTRUCTION OF CARTHAGE, 
Tae DESTRUCTION OF CORINTH, 
TE NUMANTIAN WAR, 
Tux JocuRTHINE WAX, 
Tk Mir RHRI DATICcEk Wan, | 
Taz CIvIL WAR, BETWIxT MARIUS AND > BILLA, 
TE CATALINE CONSPIRAC 3 
Tux I TRIUNMVvIRATE, | 
THE CIVIL WAR, BETWIXT CASAR AND POMPEY, 
TE II“ TRIUMVIRATE, 
THEIR WAR AGAINST BRUTUS AND Cassius, 
THe WAR, BETWIXT Ax TONY AND AUGUSTUS. 


A | 1 a | | Now 


ing, and the different Provinces of Life, that every Man finds 1 it uſeful, in that Part of Knowledge, to which | 
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Now all theſe, tho they are curious in the Detail, and PVurax c has given us moſt of them with grea = 8 
ſcription, in the Lives of his different Heroes; yet they always appear, as if they were cover d with a Cloud of Darkness, ö; 
and make but an imperfect Impreſſion on the Memory, till the Lamp of Hiſtorical Chronology has enlighten d them. rr 

r proper Order of Succeſſion; which fills up their different Intervals, according to 
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| | it is that, which fixes them, in thei d b 8 5 | 
14 the Series of Time; which gives the preciſe Month and Day of each Tranſaction; which accompanies them with other 
1} cotemporary Circumſtances ; and which connects them altogether, with the Petiods and eſtabliſh d Aras of Chronology. 
& This Order and Connection will appear ſtill the more neceſſary, if we conſider the Abſurdities of ſome Authors of Re- 37 4 
* putation, in Matters of this Sort. RS, SG, S | | 7 5 
ki Servius, upon Virgil's III“ Eclogue, v. 40 and 41. a 5 
1 In medio duo ſigna, Conon: & quis fuit f EST CL OST OT TN I ON . { OS, 
£4 5 | 0 f gentibus orbem ? | By, . N 73 e ee , 
0 Deſeripſit NUR tum qui gent ha ape 155 es: „ no 
{i has this remarkable Note, Conon, Dux fuit, cujus nomen dicit, quia in ommum ore verſatur, nam philoſophi tacet. And a little A | 
df after, fignificat autem, aut Aratum, aut Ptolemeum, aut Eudoxu m. 0 95 3 * F 8 
by Now the Conon, whom Virgil mentions, was not Conon the Athenian General, but Conon of Alexandria the Aſtro- 
. nomer; who had given the Name of Coma Berenices, to one of the Conſtellations, and was an intimate Friend of Archi-, © __ 
4 1 i 


medes, who is generally thought to be the other Aſtronomer, whom Virgil had in his Eye; but when Servius ſuppos ed 
it might be Ptolemy, he gave us a ſtrange Contradiction in point of Time, for it may be ſhown that Ptolemy the Mathe.. 
matician, according to his own Obſervations, did not flouriſh till above 130 Years after Chriſt ; and we know, that 1 
Virgil died, 19 Years before the Chriſtian Era; ſo that Ptolemy did not really make a Figure, till about x50 Years after \ 
the Death of Virgil + | 155 a 25 e 
Accurſius, the famous Author of the Gloſſes on the Civil Law, who flouriſh'd in the Beginning of the XIII Century, 3 
has obſerv'd in his Gloſs, in legem 5 D. de fer. © that our Saviour, was not yet born, in the Days of Ulpian the Lawyer 1 
tho' we know, that Ulpian, was Prime Miniſter to Alexander Severus, the Roman Emperor, and that he died in the Lear 
226 after Chriſt. And others, in their Notes ad novellam XLVIIL c. 1. had concluded, © that the Emperor Juſtinian lived  _ 
« hefore the Birth of Chriſt ; becauſe no Mention is made of the Chriſtian Era, either in the Codex, or the Digeſt of the 4 
Law, publiſh'd by that Emperor ;” tho the Publication of the Codex is chronologically fix d, to have been on April 

Ny 16th, 529 Years after the Birth of Chriſt *. | | | is e FFF | 
n After theſe few Examples, and indeed there are many ſuch, there will be little Reaſon, to inſiſt any farther, upon the Uſe- 
1 fulneſs of this Science, in Matters of Learning. And therefore it may be ſufficient, to recommend the famous Inſcription, on © = 

1% the Portal of the Academies of Pythagoras and Plato, to be confider'd and imitated, for it has a very univerſal Application. 
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MHAEIZ ATEME TPH TOR EIZITQ 
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Ir THOU ART IGNORANT OF GEOMETRY, PRESUME NOT TO ENTER HERE, 


And the Propriety of this Excluſion, is very well illuſtrated, by a Saying of Xenocrates, the Diſciple of Plato, as it is 2 
related by Diogenes Laertius in his Life: © For when one, unacquainted with the firſt Principles, either of Harmony, of Y 
Geometry, or of Aſtronomy, had deſired to frequent his School of Philoſophy, he made him this Anſwer, "fo Ol 


* You MUST DEPART FROM THIS, -FOR YOU HAVE NOT YET GOT THE HANDLES OF PHILOSOPHY.” 
neos de Tov, pre fucix u, perre ꝓtf¹pian, pre ag povohiαν pejpurbmora, H, d Wap abrov Quite, Hepeuz, sn, Nag yas 5 
Ax Exec oi A | 2 | e ; TT | 9 


In like Manner therefore, on the Title Page of every Hiſtorian, there ought to be this Inſcription in Capitals. 


MHAEIE AX PONOAO TOR EISITQ, 
AABAE TAP OTK EXEILZ IETOPIAL 


© ENTER NOT HERE, IF THOU ART IGNORANT OF CHRONOLOGY, FOR T HOU HAST NOT YET GOT THE HANDLES OP 
HISTORY.“ 1 


Where, and about what Time, Chronology firſt roſe to be a regular Science, may be eaſily pointed out. | 
Polybius © is of Opinion that Ephorus of Cumæ the Hiſtorian, was the firſt who attempted it, under the Form of an Uni- 
1 verfal Hiſtory ; and we know, that he flourith'd, in the Days of Philip of Macedon, about 3 50 Years before Chriſt ; but no- 
1 thing ſatisfactory upon this Subject, ſeems to have appear d, till after the Days of his Son Alexander; and ſo late indeed, as 
_ ..__ towards the cloſe of the Reign of Ptolemy Philadelphus, about the Middle of the 111* Century before Chriſt : And the true 
1 ' Reaſon of it, ſeems to be this, That before the Conqueſts of Alexander, the Greeks had very ſcanty Materials for ſuch a 
ty Work; as their Knowledge was confined, to the Tranſactions of a narrow Tract of Country, and to the Annals of a ſhort 
Ed Period of Time. For their Travellers, could not eafily import the Hiſtorical Memoirs of the Countries thro' which they 
| paſs'd; becauſe ſucha Work would have required manyAdvantages, of which they were ſeldom Maſters. Such as, a thorough 
[5g Knowledge of the Language of the Country, a free Acceſs to all their principal Records, and a Perſeverance in ſuch Appli- 


I A 


| | « Brunquelli Hiſtoria Juris, Diſſert. Prelim. & XLII. > Diogenes Laertius, lib. IV. S 10, « Polybius, lib. V. § 33. 
. g | cation 


— 
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cation for a irie of Years. Now, general Wars among their fatal Calamities, often produce certain accidental good 
Conſequences, by the Opportunities they give to Numbers, of obſerving the Situation, Nature, and Improvements of 


other Nations; by which the Progreſs and Circulation, both of Learning and of other uſeful Arts, has been the more 

eaſily propagated into different Countries. 

Strabo tells us, that the Greeks received great Advantages even in their Knowledge of Wan h the Gongqueſts 

« of Alexander; for by his Means they became more perfectly acquainted, with the larger Tracts of Aſia; and all the Nor- 

A thern Parts of Europe, to the River Iſter;“ and he might have mentioned too the whole Extent of Egypt; ſo that, at 

one and the ſame time, they came to the full Poſſeſſion of Babylon and Egypt, the two Great Fountains of Ancient 

Learning. The Romans, ſays he, in like Manner, opened the ſame Light over the Weſtern Parts of Europe, up to 

« the River Elbe, which divided Germany into two Parts; and they went beyond the Iſter ev'n to the Tyra; and as for 

the Countries round the Lake Mcotis, and the Sea-Coaſt to Colchis, they were undiſcover'd, till the Days of Mithri- 

dates, ſirnamed Eupator, King of Pontus; and the Parthian Empire made Hyrcania, Bactria, and the Scythians that 

9 lived beyond them, to be better known *.” 

We may therefore take it for granted, that no General Hiſtory could be properly compoſed, till the Geography of theſe 
Countries was ſufficiently known; in orderto deſcribe theStrength of each particular Kingdom, the Number of its Inhabi- 
tants, the Progreſs of its Armies, or the Provinces that might be loſt or acquired, in its Quarrels with other Kingdoms: 
But whenever the Acceſs to all theſe Countries was laid open, by the Conqueſt of Alexander; when ſo many new King= 

doms were eftabliſhed, under the Macedonian Government, into which the Citizens of all the Greek States were freely 

admitted; when it extended the Greek Tongue, as an Univerſal Language, over Aſia and Egypt; it gave the moſt 

| favourable Opportunity, ro ſeveral eminent Men, to write the Hiſtories of different Nations. Berosus compiled the 
Hiſtory of Chaldza, from the Records of Babylon; and MaxEeTno that of Egypt, from the Records of Memphis, and 
of Thebes ; and THE ARUNDELtAan MARBLES gave a compleat Series, of the Annals of Greece, from their earlieſt Times; 

all of which, were compos'd in that Age, by cotemporary Writers. And when we add to this, that the great Library 
of Alexandria was firſt form'd under Ptolemy Philadelphus, into which the Writings of all Nations were collected; 
we may ſafely conclude from ſo many united Particulars, that it was then, and not before, that Univerſal ee 
became a Science. 

And the more narrowly we conſider the Situation of the World at this Time, we ſhall be the more fully convinced of 
this Opinion. For till there was a Collection of proper Materials, brought together, ſuch as the Manuſcripts of all 
Nations muſt contain, it was impoſſible to ſeparate the Truth of Hiſtory from the Rubbiſh of Fable; becauſe Facts are 

only to be canvaſſed, from a Multitude of Circumſtances, which combine together, to give Light to each other, while 

the Cotemporary Hiſtory of one Country, correſponds to the Cotemporary State of another. 

And as a Library was neceſſary to furniſh the Materials for this Purpoſe, ſo we ſind, that the firſt great Father of Chrono- 
logy, was ERATOSTHENES, the Librarian of Alexandria, who had the Command of all that Treaſure of Learning. For 
the Poſſeſſion of ſuch a Multitude of Hiſtorical Memoirs, both prompted and enabled him to determine the Dates of 
many diſtant Facts. And we are informed by Dionyſius of Halicarnaſſus , that in the Execution of this Work, he had 
laid down to himſelf certain Chronological Canons, which that great Critick declares, he found to be accurate and uncor- 


rupted, having examin'd them, in a Treatiſe wrote purpoſely upon that Subject, tho' to the great Misfortune of the 
Learned World, it is now loft. 


The Tables which are now publiſhed, are not built upon any New Syſtem of Chronology; for this is a Science which 
of all others, admits the leaſt of any Innovations; tho' it has not eſcaped the Faſhionable Diſtemper of the Preſent Age, 
which multiplies New Theories and New Opinions, upon every Branch of Learning. And indeed this Spirit of Novelty, 
which is rather the Childhood and Sport of Imagination, than the Maturity of Judgement, has become a more De- 
ſpotick Tyrant, over the Underſtandings of Men, than all the Prejudices of Education put together. For tho' we may 
have juſtly rejected many of the Errors, or the Follies of our Forefathers ; yet theſe can never juſtify an Attack, upon 
the Good Senſe, the Learning, the Religion, or the Experience of paſt Ages; which have, and which always will 
outlive, both the Viſions of Enthuſiaſm, and the Perplexities of Metaphyſicks. 

The Ancient Chronology has been digeſted in the Tables, according to the Hebrew Text, and agreeable to the Syſtem 
of AnchRBISsHOo Y Uss HER; tho it is proper to obſerve, that we don't aſſume the earlier Dates of Years, as if they could be 
demonſtrated Mathematically. For as we only prefer them, from their being more generally received than any other, 
amidſt a vaſt Uncertainty of no leſs than Three hundred different Opinions, about the exact Year of the Creation; ; We 
therefore chuſe to decline any Controverſy upon Points, where the Data are ſo few, and the Range of Hypotheſis ſo 
unlimited; where Authors boaſt of Demonſtrations, and yet give us nothing more, than the Play of a prolifick Ima- 
gination. And we may he the eaſier ſatisfyed upon this Head, if we conſider, that neither Religion, nor Hiſtory, are 
fundamentally concerned, in preciſely fixing the Times of ſuch Remote Antiquity. | 

But when we deſcend, into the. ſucceeding Ages of the Wortd, we hope the Periods that have been adopted i in * 
Tables, and their collateral Events, will be found in general to be built, upon che beſt Authorities, ne being 
ſervilely copied, from the Syſtem of any one particular Author. 

It is unneceſſary to give a Detail of the Errors and Omiſſions of the 5 Tables of Chronology, by way of Apology 
for what are now publiſh'd. For the Complaint againſt them, is rather of a more general Nature, That in them all, there 
« js either a Want of Clearneſs and Method, in their Plan ; or a Want of Materials, 1 in their Execution; that they are ſeldom 


Strabo, lib. 1. p. 14. Ed. Caſaub. Paris, 1620. e Dicayſus Halicar, lib. 1. F. 46. p. 60. Ed. Sylburg. Lipſiæ, 1691. 
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* found applicable, to the different Books of Hiſtory, either Ancient or Modern, which indeed ought, to be their principal. 
« Point of View; and that they have rather wanted a Commentary themſelves, than helped to illuſtrate other Authors.” . 


And of this, there cannot be given a clearer Evidence, than the Practice of many Hiſtorians of Reputation; who have, 
found it neceſſary to add to their Writings certain Chronological Excerpts, under the Form of a Table, which, tho' generally, 
very imperfect, are yet a plain Proof of their Sentiments with regard to the Inſufficiency of other Tables of Chronology. 


For ſuch is the Table ſubjoined by Dr. Prideaux, to his Connexion of the Old and New Teſtament ; ſuch likewiſe is the 


Table, added by Mr. Stanley, to his Lives of the Philoſophers and ſuch alſo. ate the Chronological Tables which have- 
been lately publiſh'd, by way of Supplement to the Univerſal Hiftory : All of which were only intended by their Authors, 


as partial Illuſtrations of theſe particular Works. 1 | ee been nee DAE eee 
The Tables of Helvicus; which were publiſh'd in 1629, are what approach the neareſt to the Plan of the preſent Work, 


and have been generally preferr'd by Men of Learning to all the reſt ; becauſe they give a more united View of the 


Collateral Succeſſion of different Kingdoms. Whereas the more Modern Tables of Talent, Marſhal, Freſnoy, and thoſe 
compoſed by an Anonymous Author from Petavius, have all of them made one great and fundamental Miſtake. For 
their chief Aim ſeems to have been pointed, to the contracting Hiſtory, into as little Room as they could, by which they 


Have loſt the true Connection and Union of its Parts, which can never be preſerved, without expanding them, accord- 


ing to the Series of ſingle Years ; and we therefore venture to affirm, that this Principle is the moſt eſſential, in the Texture 


of a Chronological Table. For it is in Chronology as in Muſick, where the Harmony does not ariſe, from any ſingle Note, 


or from any Number of Notes, but from their being properly proportioned and tuned to each other; where, without 
the exact Diſpoſition of Time and Place, the true Uniſon of Concert is broken, and the beſt Muſick may become Diſcord. - 

The Improvements that are to be found in the Preſent Tables, and which are not contained in the Plan of Helvicus, 
And firſt, we have added to the Eras of Time, and to the Succeſſion of Kings, the Principal Annals of U vga Hiftory. 
For theſe two firſt will be found to be Unintereſting and Dry, unleſs accompanied with the Great Stream of Remarkable 


Events. And the fixing of theſe Events to the Preciſion of Months and Days, wherever proper Authorities could enable us, 


will be found to be a very conſiderable Improvement upon the Original Plan. For it opens to many other collateral 
Circumſtances, which ſerve to impreſs them much deeper on the Memory; and it prevents that great Perplexity of 
confounding Time and Place, which therefore renders a Minuteneſs in theſe Articles, of a much greater Importance, 


than is generally obſerved. 


The Column of Stateſmen and Warriors, is a Thing hitherto unattempted, in any Tables of Chronology, and will be found 


to give conſiderable Light, to the Column of Remarkable Events; becauſe they are the great Actors in the Publick 
Tranſactions of the World, and are therefore ſo diſpoſed in the Tables, as to be eaſily connected by the Eye, with thoſe 
Battles and Revolutions in which they were principally concerned. Mons" le Pręſident Henaut ſeems to have underſtood 
the great Ufe of this Column, as appears, from his excellent Chronological Abridgement of the Hiſtory of France, where, at the 


| Beginning of every Reign, he has given us a Liſt of ſuch as were the moſt Eminent, in that particular Kingdom. 


in the Column of Men of Learning and Genius, as well as in that of the Stateſmen and Warriors, we have made one 
uſeful Im provement ; and that is, the adding to each Perſon, the Year of his Death and his Age. For by theſe we may deter- 
mine'the Diſtance and Coincidence of a Multitude of other Circumſtances ; and the more intimately converſant we are, 
with any Branch of Hiſtory or Learning, we ſhall be the more ſenſible of the Uſefulneſs and Importance of this Addition. 

We have likewiſe added many New Columns, even in the Succeſſion of ſeveral Kingdoms, which will be diſcovered by 
a more particular Compariſon of them with thoſe of Helvicus, or of any other; and at preſent we ſhall only refer to the 
plate, No 29. where we have given a clear View of all the New Monarchies which ſprung from the Irruption of the 


Northern Nations. For this is a Part of Hiſtory which is of all others the moſt complicated, and has been hitherto the 
leaſt underitood ; becauſe the Riſe of New Kingdoms, occaſions that Peculiarity of Confuſion in Hiſtorical Matters, 
which nothing but a Chronological Table can properly clear up. And this ought to be conſidered too, as a more 


Critical point of Time, becauſe it is the True Source of all the conſiderable Monarchies now in Being; and is there- 
fore the proper Æra of Connection betwixt what is called the Ancient and Modern Hiſtory. 8 7 

The Engraving of the Tables, has enabled us, to render the Whole more diſtinct and uſeful, than could have been 
done, by common Printing; becauſe the Fifty faint Hair Lines, which run acroſs every Plate, contain each of them an 
united View, of the State of the World, for one Year; and lead the Eye, by a plain and clear Direction, from any par- 
ticular Event, to the Year of the Reign of the different Kings, of particular Kingdoms; and ſo onwards, to the Year of 


the particular Aras, correſponding to that Event ; or by Reverſe, from the Year of the Ara, and through the interme- 


diate Columns, to the oppolite Page, where the particular Event is regiſter'd. 


There are alſo ſubjoined proper Indexes for the readier finding both the Perſons and the remarkable Events re- 


corded in the Tables, which, we hope, will be found uſeful for many Purpoſes. The firſt, containing the alpha- 
betical Liſt of the Perſons, has many additional Articles which could not be introduced into the Body of the Tables: 
ſuch as the Place of the Birth of the Men of Learning, and ſome Anecdotes of the Species of Learning for which the a 
were each moſt eminent, which tends a little to illuſtrate the Literary Hiſtory of the particular Age in which they lived 4 

The two Indexes of Remarkable Events before and after the Birth of Chriſt, are ſo contrived as to collect all the 


Articles of the ſame Nature together, and renders it much eaſier, to make Compariſons and Concluſions, from parti- 


culars ſcattered in the Tables, at a great Diſtance from each other. It is therefore with this View, that we have added 
to each Article, not only the No of the Plate in which it is to be found, but the particular Year whether before or 


after Chriſt ; tho that of the Plate would have been otherwiſe ſufficient, for the common Uſes of an Index. And we 
| | would 


* 
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would for this Reaſon recommend a frequent Peruſal of theſe Indexes for the acquiring a more thorough Knowledge of 
the Tables, as it more effectually awakens our Curioſity, to examine the Events in the particular Plates; and then it fixes 
them, in our Minds, by many ſtrong and remarkable Connections, which is indeed the great Secret of a Local Memory. 
For Example, under the Word Bar TL E, we have collected all the different Battles, in their proper Order; and we have 
likewiſe added to moſt of them, the Names of the Victor, and of the Vanquiſhed ; which the Brevity eſſential to Chro- 
nological Tables would not allow us to mention, in its proper Place. In the ſame Manner, we have given, a Liſt of 
all the different Waxks, ranged according to the Series of Time; every Thing that regards Aſtronomy under As T Ro“! 
NOMICAL OBSERVAT10NS ; every Thing that regards Law, under that Title; and fo on of many others, 
And now we have little more to mention upon this Head, but only to ſhow the firit and ſimpleſt Method of Entering 
the Tables, and acquiring a Knowledge of Chronology, for the Uſe of ſuch as are not accuſtomed to Works of this Sort. 
Suppoſe we ſhould be reading any Part of the Roman Hiſtory, for Example, that of Cicero, and thould deſire to know 


the State of the World at that Time. We muſt therefore begin with conſulting the Index of Remarkable Events, before 


the Birth of Chriſt ; and there we ſhall find his Name, accompanied with the following Articles, 
..- _- Cicero, M. Tullius, born on the 3* of the Nones of Jan; 107 Years before Chriſt, and to be found in the 18" plate. 
began to plead in the 26" Year of his Age; 81 Years before Chriſt, to be found in the 19" Plate. 
makes his Orations againſt Verres, when he was g6 Years old; 0 Years before Chriſt, and in the 19 Plate, 
U etects the Cataline Conſpiracy, in Octo; 63 YAts before Chriſt, and in the 19" Plate. 
Z baniſhed Rome, by Clodius, April 1; and retires to Theſſalonica; 58 Years before Chriſt, and in the 190 plate. 
Y ss recalled, after a Baniſhmentof a Yearandfive Months, in Sept'; 57 Years before Chriſt, and in the 19 plate. 
— is put to Death by the II! Triumvirate, Dec“ )“ At. 64. being 43 Years before Chriſt, and in the 200 Plate. 
Let us therefore begin with the firſt Article, and examine the State of the World, at the Birth of icero, which is put 
down, as having happened 107 Years before Chriſt, and to be found in the 13th Plate. We muſt therefore turn over 
the Plates, till we come to N' 18. In the Title of which is inſcribed, Taz II CENTURY BEFOkt CHRIS, PART 2, and 
under it, are the diſferent Chronological Periods, Jur IA PERO D—YEARS OF-NABONASSAR—OLYMPIaDS—YEARS OF 
Roms, and YEARS BEFORE CHRIST. = — = . 153 
Next to theſe are the different Columns, of Tx KINGS or EGVYT TRR KINGS or SY RIA Tur KIAGSOF PYG AMU Tux 
KINGS AN D HicHh PRIESTS OF THE JEWS; MEN OF LEARNING OR GENIUS; REMAR KABLEEVENTS; STAT SMN, WAR tos, &c. 


Now as that of the Years before Chriſt, is the Ara to which the Number 107 refers, we muſt go down that Column 


of Figures, beginning with 1 50, till we find 107, which lies in the laſt Diviſion, and 7 Places above the Bottom of the 


Page ; and having once got this Number, we muſt run our Eye acroſs the Plate and along the Hair Line, to the Column 


of Remarkable Events, where we find this Article thus entered. EY | 
Cicero is born on the 3. of the Nones of January, which agrecd with the Beginning of November according to the Julian Year. 
But till the Year of Rome, and that of the other Æras, might be deſired; to anſwer which, we muſt again carry back 
our Eye, to the Number 107 already found, being the Year before Chriſt, and on the ſame Line on the other ſide, we 
find theſe Numbers, - VVV - | 
| Firſt 647, which is the Vear of Rome, according to Varro; N ” 5 
Next 2, which ſhows it to have been, on the 2. Tear, of the CLXVIII" Olympiad, which is marked on the Line above; 
Then 642, the correſponding Year of Nabonaſſar; and in the firſt Column of all, is | 
4607, the Year of the Julian Period, coinciding with theſe other Aras, and with the Year 107 before Chriſt; 
We next come to inquire, about the State of the different Kingdoms, in that Year 107; firſt, in the Column of Egypt 


we find the Figure 10 marked on the Hair Line, which ſhows it to be the 10" Year of the Reign of Ptolemy Lathurus, 


King of Egypt, with his Mother Cleopatra, ſirnamed the Elder, whoſe Names, are marked a little higher, when they 


began to reign. In the Column of Kings of Syria, we find the figure 17 marked, which ſhows it to be the 15" Year of 


Antiochus VIII firnamed Grypus ; and in the ſame Column, on the other ſide, tho' ſtill on the ſame Hair Line, is the 
Figure 6, as being the 6" Year of the Reign of Antiochus IX, firnamed Cyzicenus, King of Cœleſyria, which was Part 
of Syria, then erected into a ſeparate Kingdom; in the Column of Kings of Pergamus, we find nothing marked, 
becauſe by caſting our Eye upwards, we may obſerve that Kingdom had been bequeathed to the Romans, in the Year 
133 before Chriſt. But ſtill along the Hair Line above mentioned, in the Column of High Prieſts, and Princes of the 
Jews, we find it was the 1 Year of Ariſtobulus, ſirnamed Philellen, who had juſt ſucceeded John Hyrcanus, and was 


himſelf ſucceeded, in the following Year, by Alexander Jannzus. T0 
But we may enquire ftill farther, what was the Situation of the Roman Republick at that Time? And in order to 


underſtand this, what we have already mentioned muſt be recollected, That each ſingle Line contains the Events of 


that ſingle Year, to which it correſponds, along the Hair Line, by which we may eaſily diſcover, that the Romans were 
at that Time engaged in two Great Wars, one againſt Jugurtha, and another againſt the Teutones and Cimbri - for 
the Line immediately below, tells us, that Jugurtha was delivered up to Marius, by Bocchus, in the following Year 
106, which therefore concluded the five Years of the Jugurthine War; and on the ſecond Line below, which corre- 
ſponds to the Lear before Chriſt 105, Cæpio and Manilius were 1gnominiouſly defeated by the Teutones, on the Banks 
of the Rhone; where do, o Romans were killed; and by running our Eye upwards, along the Column of Remark- 
able Events, we may proceed to connect it in our Memory with a Multitude of other Particulars, ſuch as, 
That 12 Years before this, Marius, when Tribune, had impriſoned Metellus the Conſul, for oppoſing a Law 
which he propoſed about the Bridges of Rome. | | OE 
That 14 Years before this, Caius Gracchus was Killed, in attempting an Agrarian Law. 
That 26 Years before this, Numantia was deſtroyed, by P. C. Scipio, ſirnamed Africanus II ; being the ſame 
Year in which Pergamus was bequeathed to the Romans; and in which Tiberius Gracchus was killed, 
in attempting his Agrarian Law. 28 f . 
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in ing Names, 


among a Number of People, who conceive, that the Cataline Conſpiracy was prior in Time to the Jugurthine War; 


lumn of Kings, that it was in the 3“ Year of Ptolemy Dionyſius, ſirnamed Auletes, King of Egypt; we obſerve in the 
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for the Remarkable Events, mention, that Jeruſalem was taken by Pompey (that very Year) who reſtored Hyrcanus. 
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That 39 Tears before this, Carthage and Corinth x were both deſtroyed, the firſt uy: Scipio, and the ſecond | 


by Mummius. Mts E 

If we deſire to know the State of Learning of that Age, we may find i it, from the Colon of Men of Learning and oe. 
nius, for ſuch then were, Caſtor of Rhodes the Chroneloger and W pe”, IT 

Menecrates, of Nyſa, the Grammarian, r Foy 2 

Lucilius, the firſt Roman Satiriſt, who died ih 163, Kt. 1 

Apollodorus, of Athens, the Chronologer and Grammarian, 

Marcus Antonius ſen', the Roman Orator, who died in 87, Et. bt "7 ny 4 

Lucius Craſſus, the Roman Orator, whio died in 91, Mt. 49, | e Site. e v4 \ WJ 

Athenion, the Peripatetick Philoſopher, who died about 9g, Fe EO A DOIR IDE 

Artemidorus, of Epheſus, the Geographer. 

All of whom were alive and eminent about the Birth of Cicers, tho they are alifeed actordlin; g 16 the Titties in 1 
they principally flouriſhed, without being ſtrictly confined to a particular Year ; for the Period of their flouriſhing is 
eaſily determined from the Year of their Death, and their Age, which is generally added, when it can be fourid. And 
the ſame Rule is obſerved, in diſpofing the Column of Stateſmen and Warriors, tho', in general, they are more directly 
connected with thoſe Remarkable Events which they eitlier occaſioned or conducted; For we _ there the follow- 


Caius Marius, the Roman General, whio died in 86, 
L. Cæcilius Metellus, ſirnamed Dalmaticus, 


Ptolemy Appion, King of Cyrene, 
Alexander, King of Cyprus, and afterwards of Egypt, who died i in x 88, | | 
Jugurtha, King of Numidia, who died in 106, _ are 
Bocchus, King of Mauritania, Hr: 
Metellus ſirnamed Numidicus who was aided Rome in 100, 
. Servilius Czpio, the Roman General, who died about 95, 
Antigonus the Jewiſh Prince who died in 106, 
Athenion, the General of the Slaves in Sicily who died in 102. 
10 us take another Part of the Life of Cicero, which is his Suppreſſton of the Carafine Conſpiraey, Pye obſerve its 
Connection with the other Parts of the Roman Hiſtory. And here I cannot help obſerving a very common Miſtake, 


becauſe it is printed and placed before it, in Saluſt's Account of both theſe Tranſactions : which is a plain Proof, how 
much a Prejudice only acquired by Accident, may darken the cleareſt Period of Hiſtory, For the Tables plainly how, 
that the Jugurthine War, began no leſs than 48 Years, before the Cataline Conſpiracy. I” 

We have already obſerved, that this Conſpiracy was detected by Cicero in Octo“, 63 Years before Chriſt, and to be 
found in the 19“ Plate. 

According then to the Method above mentioned, we find, that the Year 6 3 before Chriſt, was the 691" Year of Rome, 
the 2“ Year of the CLXXIX" Olympiad, the 686 Year of Nabonaſſar, and 46 51* of the Julian Period; and in the Co- 


next Column that the Kingdom of Syria, had been conquered, two Years before by Pompey, who reduced it to a 
Roman Province; and in the Column of Kings of the Jews, that it was the firſt Year of the Reſtoration of Hyrcanus II; 


The Cataline Conſpiracy appears then to have been in Agitation when Pompey was engaged in this War in Judza ; 
and when Mithridates killed himſelf, after being defeated by his Son Pharnaces; and we can diſcover from the Tables, 
that Cicero was then 43 Years old, Cæſar 37, and Pompey 39. 

By looking back in the Tables, we obſerve, that it was 16 Years after Sylla had reſigned his Dictatorſhip. In * 
Tranſaction itſelf, it is mentioned to have been detected by Cicero, in October, and defeated by Antony the Conſul, in 


| Bec: So that the whole Affair was diſcovered and ſuppreſſed, in about two Months. And when we deſcend, in the 


Column of Events, we find, that it was a little leſs than three Years, before the!“ Triumvirate of Cæſar, Pompey and 
Craflus, which began in the Autumn of the Year 60 before Chriſt, We find next that Cicero was baniſhed in the- 
Caulends of April, of the Year 58, at the very Time that Cæſar began his Expedition againſt Gaul, for he attacked the 
lelvetii upon the 1“ Day of April ; ; and this Baniſhment of Cicero appears to have continued one Year and five 


Months; as he was recalled from his Retirement at Theſſalonica, about the beginning of Sept” 57; ſo that his Return 


was about ſix Years atter the Cataline Con{piracy. The Death of Craſſus was near ten Years after it, being defeated 
and killed by the Parthians, at Sinnaca in Meſopotamia, on the 9“ of June 53. Now the Space from this laſt Event, to 


the beginning of the Civil War, makes an Interval of about 3 Years and 4 Months, as it broke out on the 22* of October 


go, according to the Tulian Year, though the Romans, from the Miſtake 1 in their 8 reckoned it to be the Calends 
of January of the following Year. And from this Date of Octo' 22, when the Senate ordered Cæſar to diſband his 
Army, we find there v-as an Interval of wo Months and four Days, to the Siege of Brunduſium, which he began on 
Dec 26 , Pompey failed from thence Jan” 30, 49, and Cæſar entered it on the 4, and came to Rome upon the 19"; beſieged 
Mar eines! in the Spring Ot that Year, defeated Pompey's Lieutenants in Spain in the Summer, returned to Rome in Sept' 
and croſſed the Adriatic into Epirus on the 15 of Octo' ; all of which happened in the Year 49 before Chriſt. The Battle 
of Pharſalia was fought upon the 20” of July following, according to their erroneous Calendar, tho' really about the 120 
of the Jultan May; being 43 Years Lab Chriſt, tie 7060 Year of Rome, according to Varro, the 1. Year of CLXXXIH 
Olympiad, the 7015 Year of Nabonaſlar, and the 4666 Year of the Julian Period; and with regard to the collateral 


| The Title of Grammarian, in te Days, was properly applied to Men eminent, both in Critical Learning, and the different Branches of the Belles Lettres 


_ 0 nh 


Reigns, it was on the 4" Year of Ptolemy Dionyſus, King of Egypt, with his Siſter Cleopatra, and the 16 of Hyrca- 
nus II. King of the Jews. 2 | 1 

And now let us conclude theſe Examples, with the particular ras and State of the World, at the Birth of our Saviour. 

From the Index we are directed to the 20" Plate, where, upon the 5" Year before the Vulgar ra, we have his Birth 
marked to have been on Dec 25", and by running our Eye acroſs the Hair Line, we find it to be the 749 Year of 
Rome, according to Varro, the 4 Year of the CXCII' Olympiad, the 744 Year of Nabonaſſar, and the Year 4709 of 
the Julian Period; it was likewiſe in the 25" Year of the Reign of Auguſtus the Roman Emperor, counting it from 
His Victory over Antony at Actium, Sept' 3*, 31; and it was alſo in the 33* Year of Herod King of the Jews, from 
which Year of his Reign, as we ſhall ſhow in the Diſſertations, we have been induced to fix the true Birth of Chriſt, 
as happening 4 Years before the Common Fra. | | . | | 

Then as to the Political State of the World, we find that Auguſtus was at this Time at Peace with all Nations, and 
continued fo till the Armenian War, which began 3 Years after, under his Grandſon Caius Czſar. We may obſerve 


likewiſe that Auguſtus had then loſt his two Great Miniſters, as Marcus Vipſanius Agrippa died in Campania on the 


19" of March, 12, which was above 7 Years and 9 Months before the true Birth of Chriſt, and Mzcenas died in the Month 
of Auguſt of the Year 8, which was only 3 Years and four Months before that Birth ; Tiberius had retired the preced- 


Agrippa, by his Daughter Julia. 
As to the State of Learning, we 


g Year to Rhodes, from a Jealouſy of the two Young Cæſars, who were the Grandſons of Auguſtus, being the Sons of 


find that the famous Varro had been dead about 23 Years, Cornelius Nepos 20, Virgil 


14 Years 3 Months and 3 Days, as he died at Brunduſium, or, as Servius has it, at Tarentum, Sept' 22*, 19 Years before 


the Vulgar Era; Tibullus was dead likewiſe 14 Years, being on the ſame Year with Virgil, and Horace 3 Years and 
28 Days, as he die 


about 3 Months. 


Theſe few Examples will perhaps be ſufficient to inſtruct even the Ignorant in the Manner of conſulting the Tables, 
and we hope that ſuch as are more Learned, will excuſe the Detail, which has been thought neceſlary for that Purpoſe. 

Theſe Tables were honoured upon the firſt Publication in 1754, with the Countenance of ſome of the firſt Perſonages 
in this Country; particularly of the late EAR LS or BaTH and HarDWICKE, two of the ableſt and moſt eminent Men 


which this Kingdom has produced ; and therefore the Author hopes he will be excuſed in taking this Opportunity 
of declaring his private Gratitude and Veneration for two ſuch 


| Characters who are now far removed out of the 
Reach either of Slander or Adulation. DEE „ | 


The Diſſertations upon the difficult Parts of Chronology, which were preparing for the Preſs at the Time of the firſt Edi- 
tion of theſe Tables, have been long interrupted by a Duty to which the Author was called upon foon after to diſ- 
charge, which was the Attendance on his late Royal Highneſs THE Duke or Yorxx. And as this, for the Courſe of 
near Eleven Years, engroſſed without any Interruption all his Thoughts and Leiſure; 


f l it is therefore the only Apology 
he can give for having ſo long delayed the Publication of that Part of his Work. © 


How much that excellent young Prince deſerved of the World and of his Country, was evident, and will be long re- 
membered, by every one who had the Honour of being near his Perſon, or to whom he was at all known. For, amidſt 
the Gaiety of Youth, enlivened by a great conſtitutional Vivacity, few Perſonages of his 
Attention to Buſineſs, or a firmer Attachment to Men whoſe Characters he approved. | 
To Science in particular he was one of the warmeſt Friends, and to 
moting every uſeful or ingenious Improvement in Knowledge. 3 5 
Flattered, unhappily, with an Idea of having a Conſtitution equal to every Fatigue, and poſſeſſed of a Flow of na- 
tural Chearfulneſs and animal Spirits which neither travelling nor watching ſeemed to leſſen, he fell a Victim to 
this ill- grounded Prepoſſeſſion. For the too intenſe Exerciſe he took in a ſultry Seaſon and Climate, brought upon 
him the Attack of a Putrid Fever, againſt which he was perhaps leſs fortified than moſt other Perſons from his great 


Temperance in Wine; ſo that its Violence ſoon put a Period to his Life in the Bloom and Vigour of Youth, and when 


he was juſt entering with uncommon Sedulity into the Career of publick Buſineſs, where his Abilities would have 

rendered him of the greateſt Service to the King his Royal Brother, and to his native Country. Even in his laſt 

Moments he ſhewed the ſtrongeſt Proofs of a Fortitude and Reſignation, as well as a Preſence of Mind which was 

natural and unaffected, and would have diſtinguiſhed his Character had he been born even in the loweſt Rank of 

human Life. | | 

It was in Compliance with his Royal Highneſs's Deſire that I have endeavoured to improve theſe Tables of Chrono- 
logy, by adding faurtcen Maps, part of them containing the antient and part of them the modern Geography, which a 


0 


re 
ſo 


s As the little Ornament which is given in the Title Page, has pleaſed ſome good Judges, they have deſired a particular Account of the Deſign. 

The Story then, is that of Herodotus reading his Hiſtory at the Olympick Games, and is founded on a Paſſage of Lucian, in his Piece called Herodotus, or Aetion 
and at the Recital of which, Thucidides, then a Boy, is ſaid to have cried with Tears of Admiration, as taken Notice of by Marcellinus in his Life of that Hiſtorian 

The Figure of Herodotus will be eaſily known, as being the Principal in the Piece, and having a Scroll in his : 
ZEPZOY KATABAEIE, TE ExrEDTTION or XERXES. For as this was the moſt violent and dangerous Attack upon the general Liberties of Greece, and 
occaſioned the burning of all their Temples by the Perſians, which were ever afterwards left in Ruins, as a publick Monument of their Barbarity ; it was . 
attended with all the Circumſtances which could awaken their Enthuſiaſm and their Horror. And we are directed to fix upon this Subject the rather, becauſe Lucian 
mentions it, as the Part of the Hiſtory which had affected them the moſt. For when the Time, ſays he, of the GREAT OLYM PICK 1 drew xa 
« Herodotus found this to be the very Opportunity he ſo much deſired, as it aſſembled together all the moſt eminent Men of Greece. He entered therefore N 
„ ONIEOOAOMOE, and preſented himſelf, not as a Spectator, but as one ready to contend in the Games; and when he recite 4 his Hiſtory, he ſo aura - 
cc every one preſent, that they diſtinguiſhed his different Books, by way of Title, with the Names of the Muſes, as being alſo ' g 


; "=, 18 Nine in Number. And 2 
« came at once more univerſally known than the Olympick Conquerors themſelves ; for there was none but had heard of the Name of 1 e A 
: - p D . 


Left Hand, on which may be read, 


ither ſuch as 
66 were 


d on the 27" of Nov”, in the Year 8, before the Vulgar Era, having ſurvived his Patron Mzcenas 


high Rank had a more ſteady 


ok all Opportunities of honouring and pro- | 
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ſo diſpoſed in different Places of the Tables, as to illuſtrate the Times and Periods when the Countries delineated in 
cach Map were the principal Scenes of Action. For in his Royal Highneſs's Application to the Peruſal of the Poliycal 
Hiſtory of the World in its various Branches, to which indeed all his Mornings were generally devoted, he found 
it of great Advantage, for the clearer underſtanding of any Tranſaction or Event, to Have the Country and the Period 
of Time placed before him in one View, as the proper Companions to each other. And as they have been privately 
uſed in this manner for ſome Years paſt, they are now publiſhed to the World, with the Hopes of their being found 
of Service to ſuch who may employ any of their leiſure Hours in the Study either of ancient or modern Hiſtory. 
A few of the Maps have been copied from M. Deliſie and M. Robert, but by much the greateſt Number of them were 
drawn under the Author's immediate Inſpection by M. De Larochette, from the lateſt and moſt accurate Diſcoveries ' 
and Obſervations. And that the Errors in other Maps, and the Times when they were rectified, might be the eaſier 
traced and known, a Diſſertation is prefixed to the whole on the Riſe and Progreſs of Geography, which though far from 
being ſo complete as the Author could have wiſhed, may {till be of ſome uſe to many who have been hitherto leſs 
converſant in this Branch of Science, TE | Nl e , 
were preſent themſelves at Olympia, or had enquired of ſuch as had been there. And wherever he appeared, they pointed him out, ſaying, Tuts Is THAT 
& HERODO TuS WHO DESCRIBED THE PERSIAN BATTLES, IN THE IowIAN DIALECT, AND WHO $0 NOBLY CELEBRATED, OUR VICTORIES “.“ . 
His Diſcourſe is properly addreſſed to the Olympick Judges, who are raiſed above the reſt upon a particular Seat or Bench, with a ſemicircular Table before them, 
on which there lie, as THE PROPER INSIGNIA, the Palm Branch and the three Olive Crowns. We have placed only ſix Judges on the Bench, though it appears from 
Pauſanias +, that there were ten Judges in the Days of HERoDoTvs ; becauſe it would have crowded that Part of the Piece too much, if we had taken them all in: 
So that we may ſuppoſe, four of them might be abſent by reaſon of Sickneſs or other Buſineſs, „ 1 . „ 
Upon the Front of the Bench, we have put a plain Inſcription, ſimilar to many mentioned by Paus Ax IAs, ſignifying that it was THE SEAT or THE OLYMPICK 
JupGts, EAAANCAIKQAN OATMITIKAN EAPA, and we have placed this «dps or Seat, near the Goal of the Stadium, agrecable to a Paſſage in Pauſanias, p. 180. 
Ns £85 1u019 Tpiigy £74 Tv pops TH Wepatiy, RAnavolnai | . | | | ; | | 
The Stadium, or circular Range of Trees, round which the Races were made, appear in the Picture immediately behind HEeRoDoTvs and the Crowd 1. 5 
The Boy ſtanding juſt under the Right Arm of Herodotus, is intended for the Figure of 'Thucidides, who is ſuppoſed to be about fourteen Years of Age; there is 
a Tear juſt trickling down his Left Cheek, which, joined to that Attention with which he gazed upon Herodotus, ſhews that he cried rather from Admiration than 
from Grief; as if the firſt Sparks of his Emulation, as an Hiſtorian, were kindled from what he then heard. For Marcellinus mentions, that Herodotus took particu- 
lar Notice of his Behaviour, and made the following Obſervation to his Father, Thy Son, O, Olorus ! has a ſtrong Impulſe in his Nature to Science :” Whica is 
rather more expreſſive in the Original, Q Onope, de 1 Quors TY vie ( wess pabnuels . | | | 5 | 
The round Sphere or Globe, which is raiſed upon the Dorick Pillar in the Middle of the Picture, repreſents the famous Olympick Diſk, which has the Word 
EKEXEIPIA inſeribed upon it; for Pauſanias tells us, lib. v. p. 168, that the Eleans uſed this Diſk for proclaiming and publiſhing PEAck to all Greece, during 
the Celebration of the Olympick Games; © which tut,, ſays he, was not wrote upon the Diſk in ſtreight Lines, but round it, in a circular Manner. This 
Inſcription upon the Diſk, conſiſted, probably, of the two Reſponſes of the Oracle at Delphi, which Syncellus has preſerved to us in his Chronographia, p. 196, 
Ed. Goar. Paris 1652, and is copied from him by Scaliger, in his Excerpts of Euſebius's Chronicon, p. 37, and which we ſhall give below for the Amuſement of the 
Learned h. Upon the lower Part of the Diſk, the Names of Iphitus and Lycurgus were inſcribed, which is mentioned by Plutarch in the Beginning of his Life of 
Lycurgus, as a Quotation from Ariſtotle ; and it is confirmed likewiſe by what Pauſanias ſays of their being cotemporary, lib. v. p. 150, which Syncellus particularly 
takes Notice of in his Quotation from Ariſtodemus, p. 196. | | 1 5 7 
The Back Ground of the Picture, behind the Judges, repreſents what Pauſanias calls, The Treaſury of Altis, which was a large Tra of Olympia, containing ſome 
of the moſt magnificent Antiquities of Greece ; for it was crowded with Altars and Temples to all the Heathen Deities, which had been erected there by diffetent 
States and Cities at different Times, as Memorials of Battles and Conqueſts, of which the moſt remarkable was that dedicated to the Olympian Jupiter, by the Eleans, 
out of the Spoils of Piſa, when they deſtroyed that City ; in which Temple was enthroned the Statue of Jupiter, the Maſter-piece of Phidias, and made of ſolid 
Gold and Ivory. This Treaſury contained likewiſe many Obeliſis, which were the Monuments of Peace betwixt different Nations, the Treaties being inſcribed upon 
them at full length; ſuch as the thirty Years Truce between the Athenians and Lacedemonians, which was wrote upon a Column of Braſs ; and there ſtood alſo, 
ſcattered about, a great Number of Statues of their Gods, Heroes, and Olympick Victors. But we ſhall inſiſt no farther upon theſe Particulars at preſent, and there- 


fore we beg leave to cloſe this Account, by referring the more curious Reader to the Fifth and Sixth Books Pauſauias, where he will find Materials for much Specu- 
lation, in what regards either the Antiquity or Magnificence of the fine Arts. | | 
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+ The Olympick Judges were inereaſed at different Times, and their Number was often varied, according to Pauſanias, lib. v. p 
who gives the following Account of them. bo | | | | 5 

Iphitus preſided alone at his firlt Celcbration of the Olympick Games, and this Honour was continued to the Poſterity of Oxylus, who all preſided ſingly till the Lis 
Olympiad ; but, on this Olympiad two Frdges were choſen by Lot, from the City of Elis, which Number were thus continued for many Years, till, in the twenty-fifth 
Olympiad after this, which an{wers to the LXXV*> Olympiad, when the Number of the HAAANOAIKALI, or Oiympick Judges, was increaſed to nine, three of which 
were appointed for the Horſe Races, three for the Pentathlon, or five united Games, and the reſt for the remaining Games; and, in the LXXV [I'd 


ers . Olympiad, a tenth 

Judge was added. In the C1H1* Olympiad, the Eleans, having modeiled their Government according to XII Tribes, or Diviſions, each Tribe ſent a ae Judge 
to the Olympick Games; but their War with the Arcadians following ſoon after, they loſt great Part of their Territory, and their Tribes were contracted to eight; 
: » 


therefore only e:ght Olympick Judges were choſen for the CIVꝶ Olympiad ; but in the CVIIL'® Olympiad, their Number was again encreafed to ten, and continued 


1 50. Wechel. Francof. 1583, 


ſo till the Days of Paufanias, 
From this Account, it appears, that there were ten Judges in the Days of Herodotus, as he flouriſhed about the LXX X11 Olympiad. 


+ "The naked Situation of the Plains of Olympia, before the Planting of the Stadium by Hercules, and the Manner how he firſt diſcovered the beautiful Olive 


Trees, with which he encloſed. it, is excellently deſcribed by Pindar, in his Third Olympick Ode, to which Mr, Weſt has done great Juſtice in his Tranſlation. See 
likewiſe Pauſanias, lib v. p. 154. OY, ge | lation, 


See Marcellinus's Liſe of Thucidides, prefixed to Henry Stephens's Edition of that Hiſtorian. 
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ON TH E 


RISE AND PROGRESS OF GEOGRAPHY. 


T- —_ be obvious to every one, that AxTs and Sciences, when repreſented only in their more ripened State of 
2 vement, can never communicate a full Degree of Information, unleſs at the ſame Time the ruder Stages 
through which they paſſed before they arrived at that degree of Perfection, are minutely traced and known. A 
» young Architect would never attain to be Maſter of his Art, if he had only ſeen Buildings, however magnificent, 
| after the Fabricks were compleated. For then he could have no Opportunity of obſerving the Breadth or Depth of 
the Foundations which are neceſſary for carrying ſo great a Weight; he could know nothing of the Figure and Con- 
trivance-of the Frames by which che Arches and Vaultings were executed; the Manner of fixing thoſe Beams which 
bind the different Pants of the Walls and Roof together, and all the various Application of Tools and Engines, Ladders 
and Scaffolding, by means of which the Efforts of Art and Labour were united to compleat the Pile. For when the 


duden meg is nihed, then all theſe various Implements of Mechaniſm are removed like Rubbiſh from the Spot, 
and many of the ableſt Exertions of Skill in the Builder lie covered and out of Sight. 


Geography thetefare is in this Reſpect like every other Science whoſe imperfect Beginnings ought to be traced, and 
the Time and Manner pointed out in which it received its gradual Improvements. For though it is far from my 
Intention to prefix any Syſtem of Geography before the few Maps which are now 'publiſhed by way of Illuſtration of 
Wy. Tables of Chronology, yet having found but little Satisfaction in any one Author, though I have looked into moſt 
of them who have profeſſedly wrote upon this Subject, I have, for my own Amuſement, collected and digeſted from 
different Wpiters, both ancient- and modern, ſuch Particulars as I thought moſt intereſting for giving the Outline of this 
Hiſtory of Geography, h ing that the Leiſure and Abilities of others more converſant in this Branch of Knowledge, | 
may be prompted-to ſupply more amply this Defideratum in the Hiſtory of Learning. 

It appears that the early Geographers being deſtitute of mathematical Inſtruments and of aſtronomical Obſervation 5, 
began -Grſt-to'derermine the Situation of Places according to Climates, and they were led to fix upon thoſe Climates 
from the Form and Colour of certain Animals which were to be found in thoſe different Countries. The Appearance 
of Negroes, or what they called Ethiopians, and of the larger ſized Animals, ſuch as the Rhinoceros and Elephants, 
ſuggeſted to them the Line of Diviſion where the Limits of the Torrid Zone began towards the North and ended to- 
wards the South. For Reaſon, ſaid they, points out to us, that ſimilar Things appear in the ſame Temperature of the 

s; and that whether they were Animals or Plants, they are produced according to the ſimilar State of the 
Air or Climate under the ſame Parallels, or a like Situation equally diſtant from either Pole. 

This groſſer manner of dividing their Climates, muſt be conſidered as the firſt rude Outline of Geography in the 
more illiterate Ages of: the World. For another Method was ſoon adopted by the Egyptians and Babylonians, which 
was the determining the Situation of Places or their Diſtance from the Equator, by obſerving the Length of their 
Lunge and ſborteft Days. And that this Obſervation might be performed with ſome Accuracy, they made uſe of a 

Species of perpendicular Sundials, having a. Stilus or Gnomon erected upon a horizontal Plane, by which they were 
enabled to meaſure the Length or Shortneſs of the Shadow, i in proportion to the Height of the Stilus. | 

It is difficult to fay which of theſe two Nations are intitled to the Credit of this Invention. Herodotus tells 
us, that the Greeks Jol. learned the Pole, the Gnomon, and the twelve Diviſions of the Day, from the Babylonians. But in 
oppoſition to this it may be obſerved, that the Merit of this Invention of the Gnomon in Greece, is aſcribed by 
Pliny © and Diogenes Laertius, to the aſtronomical School of Miletus, and particularly to Anaximander and Anaxi- 
menes, the Diſciples of Thales; and there is Reaſon to believe that this Method of Obſervation was well known to 
Thales himſelf. For though the actual Erection of a Gnomon was an Honour reſerved for one of his immediate Suc- 
ceſſors, who placed at Lacedemon the firſt Sundial upon that Conſtruction that was ſcen in Greece *; yet it may be pre- 

ſumed at the ſame time, that Thales, who had-travelled into Egypt, where he learned both his Geometry and Aſtro- 

nomy, might bring from thence the Idea and Principle of this Inftrument of Obſervation; for Diogenes Laertius par- 
_ ticularly mentions, has he was the firft who found out the Paſſage of the Sun from Tropick to Tropick*, But by what Inſtru— 
ment could this be determined. unleſs by the Gnomon? For the Aftrolab and the Armillary Circles are generally believed 
to have been invented by ſome of the later Greek Aſtronomers who flouriſhed under the Ptolemys ; ſuch as Timo- 
charis, Ariſtillus, or Eratoſthenes. _ 
Ihales is likewiſe faid to have been the thor of two Books, one on the Tropich, and one on the Equinox, the owt 
Times: of which he probably determined. by the Shadows of the Gnomon; and by this he was naturally led to ano— 


. Gechr⸗ lib. x. cap. . | '% Hanolatus, lib. 2. p. 145. Ed. H. 1 5 0 Pliny, lib. 2. cap. 76. Umbrarum- hane rationem & quam vocant 
Gnomonicen invenit Anaximenes Mileſius Anaximaydri Diſcipulus, primulque Horologium, quod oppellant Sciotericon Lacedæmone oltcadit, 4 Diogenes 
Laertivs 1 in Anaximandro, lib. 2. Bet N N. yd prove eg, X xl inge £776 TWY 0 890 prov & ty Aan. CURL r. TS 2 40 VE (2.5 G. e De; 2 Lb =Y 
"ons ron a. Tpomnv m&pedov t kost. 9 Laert. lib. 1. 8 24+ | eg a | og 
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2 ON THE RISE AND PROGRESS OF GEOGRAPHY. 8 
ther of his Diſcoveries, which was the Diviſion of the Year into its four Seaſons, which was a Conſequence of his finding 
the particular Days when the Sun appeared to bein the Tropicks and in the Equinox. =: 6 
His Diviſion of the Year into 365 Days, was undoubtedly brought by him from Egypt, as it is univerſally allowed to 
have been an Egyptian Diſcovery prior to his Time, being aſcribed to the ſecond Mercury, ſirnamed Triſmegiſtus, 
who is ſuppoſed * to have lived about 50 Years after the Exodus, according to Euſebius. And Pliny tells us expreſsly, * 
that the Diſcovery of this Length of the Year by the Addition of the five Days and a Quarter to the 360, was made 
by obſerving when the Shadow returned to its Marks * ; which is a clear Proof that it was done by the Uſe of a Gnom. 
And that the taking the Lengths of the Shadow, by way of Calculation, was an Idea familiar to Thales, appears from jos Ek 
his firſt inventing the Method of determining the Height of the Pyramids by their Shadow, at that exact Inſtant of ! 
Time in the Day when the Shadow of a Man is found to be equal to his Height“. i e ef 


5 
. 
2 
2 
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It does not therefore ſeem to be an improbable Suppoſition, that this Method of obſerving by the Gnomon was origi- SP 
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nally imported from Egypt, where it was known long before this Dawn of the Greek Learning; for it has been the 8 


Opinion of ſeveral eminent Writers, that their Pyramids and Obeliſks, which to common Travellers appeared to be 
Buildings merely of Ornament and Magnificence, were really Sun-dials upon a larger Scale, by which the Variation 5 
of the Length of the Shadow in proportion to its Height, could be taken with a greater degree of Accuracy. And to con- 
firm this Opinion, it was found upon Examination by M. de Chazelles in 1694, that the two Sides, both of the larger 
and ſmaller Pyramids, were placed exactly North and South, ſo 48 to be true meridian Lines even at this Day, and the 
other two Sides ſtood Eaſt and Weſt; which is a clear Proof that even in thoſe early Times in which they were built, 
they were ſo contrived by the Egyptians to ſtand in the Direction of the four cardinal Points of the Heavens for the 
Purpoſes of their aſtronomical Obſervations. 3 8 | 1 12 
It is not my preſent Intention to regiſter all the particular Diſcoveries of Afronomy, but only to explain ſuch of them 
as are intimately connected with the Progreſs of Geography ; for their Advances were ſo often made by the ſame Steps, 25 
that the one is not to be clearly underſtood without the other. 0 55, | "i 
From the Days of Thales and his immediate Succeſſors, who flouriſhed in the Sixth Century before Chriſt, there ſeems  . 
to have been little done towards the ſolid Improvement of Geography for two hundred Years, till the Eſtabliſiment 
of the famous aſtronomical School of Alexandria. For we have ſcarce any Fragments remaining of the School of 
Pythagoras; though at the ſame time it muſt be owned, that their having known the true Syſtem of the World by 
placing the Sun in the Center, and giving the Earth both the diurnal and annual Revolutions, are Proofs that their 
Knowledge of this muſt have been eſtabliſhed by clear and accurate Obſervations. | | 1 


There is however an aſtronomical Obſervation mentioned during this Period, and it is indeed the firſt Greek one that 
is on Record, and is preſerved to us by Ptolemy \, which is that of Meton and Euctemon, who obſerved the Summer 
Solſtice at Athens, during the Archonthip of Apſeudes, upon the 21“ of the Egyptian Month Phamenoth, in the Morn- 
ing, being the 270 of June, 432 Years before Chrift. This Obſervation was made with a View of determining the 
Beginning of their Cycle of XIX Years, which commenced upon the New Moon of the 15" of July immediately ſuc- 


ceeding (being exactly 18 Days after the Solſtice) and fell, according to Diodorus “, upon the 130 of the Athenian 
Month Scirophorion. 5 | | | bg 


This ſolſticial Obſervation muſt have given Meton and Euctemon an Opportunity of determining the Latitude of 
Athens at the ſame time, had they but known the ſimple Manner of drawing the Concluſion ; for as the Length of 
the Shadow of the Gnomon was narrowly watched at the Criſis of the Solſtice, the Proportion of that to the Height 
of the Gnomon was calily known, by which the Angle of the Sun's Altitude was given. And though the Sun's 
greateſt Declination was then very inaccurately known, being by ſome * ſuppoſed to be 240, and by others * 21 f. 
which is only found at preſent to be 23? 280 10", yet ſtill the Latitude of Athens might have been deduced within the 
\ Limitations of this Error; making at the ſame time Allowances for the groſs Manner in which Altitudes were de- 


termined without proper Inſtruments, and without the Solutions of Trigonometry, which appears to have been un- 
known till the Age of Hipparchus, by whom it was firſt introduced”. | 1 | 


| | | | It 
© Herodotus, lib. 2. p. 48. Macrobii Saturn. 1. 12. Strabo, lib. 17. p. 816.  Euſebius in Chronico. Syncelli Chronograph. p. 123. Marſhami Chronicon ad 
Stec. x. p. 245. Ed. Lips. 1670. Deinde Solis Meatum eſſe partium trecentarum, ſed ut Obſervatio Umbrarum ejus redeat ad Notas, quinos annis dies adjici 

tuprique quartam partem diet. Pliny, lib. 2. cap. 8. It is proper to obſerve here, that the odd Quarter of a Day, though known to the Egyptians, was not added till 
under the Reign of the Emperor Auguſtus, in the Year 25 Before Chriſt, * Diogenes Laertius in Thalete, lib. 1. 8 27. i Idemque inſinuant Obeliſci & 
Pyramids antiquiſſimæ, non ad Ornatum ſolum aut Pompam erectæ in /Egypto, ſed etiam ad captandam ope Umbrarum Altitudinem Solis. Riccioli Almageſt. 
om. 1. Prat. ix. Caſlini de VOrigine & du Progres de l'Aſtronomie, p. 13. * M. Fontenelle's Eloge de M. de Chazelles dans les Memoires de et 
pour 1710. ! Mathem. Syntax. lib. 3. cap, 2. p. 62. n Diodorus Siculus, lib. 12. p. 305. o Strabo ad finem, lib. 2. & Vitruvius, lib 9. cap. 8 

& Meilahala Arabs, lib. 2. Aſtrolabii, ex Indorum Obſervatione. * Ptolemy. Math. Syntax. lib. x. cap. 11. p. 18. eee 


? TRIGONOMETRY appears to have been firſt introduced by Hipparchus, according to Theon in his Commentary on the Almageſt, lib. 1. cap. 9. p. 
ing upon the Yuantity of Right Lines in a Circle, and having premiſed that Circles are ſu 
bo, he adds the following Words, 


. whe ws 
ppoſed to be divided into 360 Parts, the Diameter into 120, by es 
The Method of finding the Right Lines (or Chords) in a Circle, is demonſtrated by Hipparchus in Twelve Books, and a 

© It is a thing much to be admired (continues he) that this Man (viz, Hipparchus) with ſo little Difficulty, 
© Diſcovery of their Quantities ; and after this, by certain ſhort Lemmata, he demonſtrated a few, and thoſe the moſt uſeful of the Theorems for obtaini h 

«* Quantities of theſe Right Lines; and then conſequentially, by theſe very Theorems, he has demonſtrated the Method of inveſtigating a Canon - Table. b ing 6 4 
«+ we may not only find from the Data, without any Inveſtigation, the Magnitudes laid down, but likewiſe by a linear Demonſtration we may inveſtigate = 1 1 | 
that if any graphical Error ſhould be introduced in the Numbers given by the Canon, we may with great Readineſs rectify them by means pe he ma 5 * pc, 9 

P tolemy. n his Almageſt, or Mathem. Syntax. lib. 1. cap. 9. has ſhewn us this Operation by finding the real Quantities of the Pentagons and other a Fi 5 ; 
(cribed in a Circle, and fiom thence deduces his Method of calculating a Table of Subtenſes or Chords, to every 30 of the Circle, which he ſubjoins to this C 8 _ in- 


1 | | | | But 


frer him by Menelaus in Six Books — 
and by a few and thoſe eaſy Theorems, has made the 


' ON THE RISE AND PROGRESS OF GEOGRAPHY, 


lt would ſcem that Timocharis and Ariſtillus, who began to obſerve 295 Years before Chriſt, were the firſt who in- 


A 


troduced the Manner of determining the Poſitions of the Stars according to their Longitudes and Latitudes taken with [ 
reſpect to the Equator. This we know from Ptolemy, who has preſerved. many of their Obſervations in his Alma- 
geſt *; one in particular is well known, as it gave Riſe to the famous Diſcovery of the Preceſſion of the Equinoxes ; 
it was that of the Spica in Virgo, which Timocharis found to be 8e Weſt from the autumnal equinoctial Point, and 
likewiſe that it was one Degree and two Fifths to the North of the Equator : Boch of which were found to be dif- 
ferent by Hipparchus ; ſo that this bright Star had ſhifted its Place with regard to theſe two Particulars in that Inter- 
val of Time elapſed betwixt theſe two Obſervations ; for in one Caſe he only found it to be 6* Welt from the autumnal 
uinoctial Point ; and in the other, that it was three Fifths of a Degree, or 36' to the North of the Equator ; but it 
was found both by Timocharis and Hipparchus to have remained nearly at the Diſtance of two Degrees to the South 
of the Middle of the Zodiac or Ecliptick. From which it naturally appeared reaſonable for Hipparchus to ſuppoſe 
that the fixed Stars had a flow Motion round the Poles of the Zodiac: © Yet, as Ptolemy * tells us, that though inclined - 
to this Opinion, yet Hipparchus ſays of himſelf, © That he heſitated in his own Mind upon the Deciſion of the  Que/- 
tion, becauſe the Obſervations of Timocharis were not to be confidently depended upon, as being made in a rough 
« and groſs Manner; and that the Interval of Time (though of 150 Years and upwards) was not ſufficient for a clear 


and certain Comprehenſion of that Matter. 


There was likewiſe an additional Reaſon f 


or this Suſpenſion of Judgment in Hipparchus, which Ptolemy has pre- 


ſerved in another Paſſage of his Almageſt*. For he tells us, that Hipparchus had found the greateſt Diſtance of the 
Spica of Virgo from the autumnal Equinox to be 6“ 30 in the 32* Year of the third Calippick Period (viz. 146 before 
Chriſt) and that he found it to be only 5 15 in the 43 Year of the ſaid Period (viz. 135 before Chriſt); and as he 
could not apprehend that this Star ſhould make a Motion of 1 15' in 11 Years, he concluded that this Difference 
aroſe from ſome Inequality in the apparent Motion of the Sun: For though this Variation puzzled him, yer, ſays 
Ptolemy *, He was prompted from his Love of Truth & conceal nothing which could tend in the leaſt degree to carry any Perſ.ns to a 
| Suſpicion upon his Obſervations. But by way of accounting for this, he was induced at one time to ſuppoſe, that this 
Motion of the fixed Stars in varying their Diſtance from the equinoctial Point, was confined to ſuch of them as were 
near the Zodiac, as if this Irregularity was occaſioned by the Sun, Moon and Planets which moved in this Path ; and 
this Ptolemy calls the fir Hypotheſis of Hipparchus", But this he afterwards relinquiſhed, when he found that the Stars 
in the great Bear, and others which were at a conſiderable Diſtance from the Zodiac, ſhifted their Places equally with 


thoſe in the Zodiac, both with regard to the Equator and the equinoctial Colures, 


From theſe Particulars, however, it ſufficiently appears, that Timocharis and Ariſtillus ate intitled to a Share of 
the Merit of Hiparchus, who is ſo much celebrated for the Boldneſs of his Attempt in numbering the Stars, and rang- 
ing them all according to their Situations in the Heavens“. And it is likewiſe evident, that the Longitudes and 
Latitudes of the Stars were reckoned from the Equator both by Timocharis and Hipparchus ; for it was only after 
the Preceſſion of the Equinoxes was fully eſtabliſhed by Ptolemy, that the Longitudes and Latitudes of the Stars were 
uniformly referred to the Ecliptic. It was then but an eaſy Tranſition of Thought in Hipparchus to aflort and diſ- 
poſe the different Parts of the Earth according to Latitude and Longitude, being only a new Application or Tranſ- 


poſition of that Artifice which was already ſo happily introduced in the Arrangement of the Conſtellations, and 


therefore equally proper to be adopted in tracing the Meridians and Parallels of the Earth. 
Strabo has preſerved the very Words of Hipparchus, in which he ex 
Fragment extracted from a Treatiſe of his wrote againſt Eratoſthenes, 


But when they came to apply theſe to the Purpoſes of Trigonometry, their Manner of Calculation was very tedious by the Subtenſes of diuble Arcs inſtead of 


plains his Ideas upon this Subject, being a. 


de It | 


Sines, which was an after Invention of the Arabians, appearing firſt in the Writings of Albategni, and their Caſes were ſolved by a Compoſition of Ratios betwixt 


fix different Magnitudes, from which it was intitled, The Canon of the 
ever, both plain and ſpherical *, | 
In this embaraſſed State it continue 


beſides the Introduction of Sines already mentioned, all the various Propoſitions were reduced to three plain Theorems by Geber ben 
Seville, and which are contained in his Preface to his Commentary on the Almageſt, which was publiſhed by Petreius of Norimberg in 16 


fix Duantities, alluding to the three Sides and the three Angles' contained in all Triangles-what- 


d till towards the Middle of the X Century, when it was reduced by the Arahians to a cleater and more ſimple Method. For 


Aphla, the Aſtronomer of 


There were two Caſes in ſpherical Triangles. however to which theſe three Theorems did not extend; which are, when the Ps Sides are given and the 
Angles required; or when the three Angles are given and the Sides are required. And the Merit of the Solution of them was reſerved for Regiomontanus in the 
Middle of the XV Century, Trigonometry is alſo indebted to him and his Maſter Purbachius, for having calculated a Table of Sines to every Degree and Minute 
of the Quadrant. It was upon this Occaſion, in 1464, that Regiomontanus is ſuppoſed to have introduced for the firſt time Decimal Ariihmetic in his Triganometrical 
Canons in the Room of the Sexageſimal Parts which had formerly been in uſe; and this he did, as Wallis ſays, filent y and unalſerved. Sce Wallis's Preface to his 
Y Algebra, and alſo p. 31, Regiomontanus likewiſe introduced the Uſe and Application of Tangents; and near 100 Years after this, about 1 560, Rheticus added to 


theſe the Uſe of Secants in Trigono 
Seconds to ten Seconds. 


The greateſt Addition, however, to this Branch of Mathematicks, was | 
the Solution of all the Caſes of ſpherical Triangles ſtill more eaſy and ſimple than they were before, by what are called the five circular Parts, 


metry, and compoſed new Tables of Sines, Tangents, and Secants, calculated not only for Degrees and Minutes, but from ten - 


made by John Napier of Merchiſtounz who introduced two new Theorems, which rendered 


But whatever Reputation he might claim from that Diſcovery, his Invention of Logarithms in 1614, is till much greater and more extenſive, and has ſpread its 
Influence to every Branch of mathematical Science, Though it muſt be confeſſed, that Trigonometry in particular received an infinite Advantage from it by ſhort- 
ning the tedious Multiplication and Diviſion of natural Sines, which beſides the Conſumption of ſo much Time, rendered the Calculations liable to frequent Errors. 


* Menelaus, lib. 3. Prop. 1. Ptolemy Almageſt. lib. 1, cap. 12. p. 18. & lib. 2. p. 35. Montucla's Hiſtoire de Mathematiques, Tome 1. p. 358. 
4 Ptolemy Math. Syntax. lib. 7. cap. 2 & 3. p. 166, &c. 


Tepi Tov TH afromires Uvai, mavy ACT XEpas IA, AH THY i TW peru tv Xpovy Jiapopay ixaviv ndn Yevoviveu pos ibainy x%T&) mw. 
Syntax. p. 61. * Bebouniicl ar ot jaovor v0 rnaanfiung, n Crnnoa Th ru Evioug fig yroWray Gmrught more Juvapairuy ive vc. 


* Ptolemy Math, Syntax. p. 168. , h naf drtp N aire Gn, Ie 16 pitt rag Thanoue T5 


s Mathem, 
Ptolemy Mathem. Syntax. p. 164. 


w Hipparchus—auſus, rem etiam Deo improbam, annumerare poſteris Stellas, ac Sidera ad normam expangere, organts excogitatis per quæ Singularum loca atque magni- 


tudines fignarent ut facile diſcerni poſſet ex eo, non modo an obirent, naſcerenturve fed an omnino aligua tranſirent moverenturve—cælo in hæteditate cunctis reli 
quiſquam qui rationem eam caperet, inventus eſt, Plinii Nat. Hiſt, lib. 2. cap. 26. 


cto, fl 


"4 is 7 
- 1 3 88 - 5 3 5 ED TS 2 oy = —— 
—_ 5 1 —— * 3 e . 
: 2 rat 0 n — LY — — 
. hm —__— __— r WEIS — * ETD A = 
, 3 — tr Foidn — 


A 
Au” 7 


„ Ft: 420. 330 88 


—— 


9 
gn. — — 


Co AK 


— — EI 


q 
— t 


n 2 - 
— — — 8 * . 


——- ͤ n 7«*i ads 


+ ON THE RISE AND PROGRESS OF GEOGRAPHY. 


« It is impoſſible, ſays he*, either for an illiterate Perſon, or a Man of Learning, to acquire the neceſſary Knowledge 
of Geography without an Attention to the Heavens, and to the Obſervations of Eclipſes. For whether Alexandria in 5 

« Egypt is more northerly than Babylon, or more ſoutherly, or to what Diſtance this amounts, cannot be determined 
N « without conſidering them by their Climates. In like manner what Places lie towards the Eaſt, or towards the Weſt, . 
8 „and whether more or leſs, no Perſon can know accurately without comparing the Eclipſes of the Sun and Moon.” 
4 Thus far Hipparchus. i | 8 „ 5 

| | As the two Diſtinctions here pointed out give us the clear Ideas of Latitude and Longitude, it is with great Juſtice _ 
that Hipparchus is univerſally allowed to have fixed the firſt ſolid Foundation of Geography by uniting it to Aſtro» _ 
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« 


1 nomy, and ſo rendering its Principles ſelf-evident and invar table ”. 4255 | 3 fg 

11 Pliny likewiſe confirms this, when after mentioning Thales and Sulpicius Gallus, who had both predicted Eclipſes, 

ne adds, that Hipparchus had foretold the Revolution (of the Eclipſes) of the Sun and Moon for 600 Years, comprehending the 
{BY Months, Days and Hours of different Nations and the Situation Places. By which it would ſeem, that the Latitudes and 


ol Longitudes of theſe Places were particularly given. 


* But the fulleſt and ſtrongeſt Authority for appropriating this Invention to Hipparchus, is that of Ptolemy in his 
4 Geography, lib. 1. cap. 4. who ſays, © that Hipparchus was the only Author who had given the Elevations of the North 

« Pole of a few Cities, in proportion to the great Number that were to be delineated, and ſuch too as lay under the 
« ſame Parallels. Some that came after Hipparchus had given thoſe of other Places that lay upon the ſame Meridian, 
e becauſe their moſt favourable Voyages were commonly from North to South; but that moſt of the Diſtances, and 
« principally thoſe towards the Eaſt and Weſt, were laid down in a ſtill groſſer Manner; not from any Negligence of thoſe 
1! « who recorded them, but becauſe they had no ready Method of bringing them to a mathematical Exactneſs; and 
Wil  * likewiſe, becauſe there were not many Eclipſes of the Moon which had been obſerved at different Places at the ſame 
« Inſtant of Time: For it is upon Record, that an Eclipſe, which was obſerved at Arbela at Five o'Clock, was ſeen at 
Carthage only at Two o'Clock ; from which it clearly appeared what was the Diſtance ,of theſe two Places towards the 
« Faſt and Weſt given in equinoctial Time.“ : | | N 1 855 

| It is however a little remarkable, that though Latitudes and Longitudes were in this Manner introduced and point- 
cd our by Hipparchus, yet ſo little were they attended to till the Days of Ptolemy, that none of the intermediate 
Fl Authors, ſuch as Strabo*, Vitruvins, and Pliny, who all of them entered into a minute Deſcription of the geographical 

| Situation of Places according to the Length and Shadows of the Gnomon, have ever given us the leaſt Hint of the 
{3 86 Latitude or Longitude of any one Place whatever in the Language of Degrees and Minutes. So common is it in Sci- 

| ence to ſee the Seeds of great and uſeful Diſcoveries often lie dormant and neglected for many Years, till there ariſes | 
ſome Man of Abilities cqual to the firſt Inventor, who ſeparates them by an original Spirit of Diſcernment from the 
's Maſs of Matters otherwiſe of ſmaller Importance, reſtores them to their true Point of Light, and often improves them 
beyond the Ideas with which they were repreſented in the firſt Conception. 7 
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| When the true Principles of Geography were thus pointed out by this new Invention of Latitude and Longitude, 
1 it was no Wonder that Maps were from thence made to aſſume a new Form of Projection eſſentially different from 
{| thoſe in uſe prior to this Period. It was for this Purpoſe that the Planiſphere, or the Delincation of the Sphere 
| — in Plano, is ſaid by Syneſius* to have been introduced by Hipparchus, in order to preſerve the Sameneſs of the Pro- 
9 portions in the Diverſity of the Figure. It muſt be owned, however, that the previous Steps to this new Projection of the 

| Sphere, had been in a great Meaſure made caſy by Archimedes, when he invented (at leaſt 50 Years and upwards 
before Hipparchus) thoſe noble Theorems of his tor meaſuring the Surface of a Sphere and its different Segments; 


e 2 a. 


2 rc 


which were none of the leaſt important Diſcoveries of that great Geometrician. : | 
We find in Strabo*© an Alluſion to a ſpherical Projection in Plano, where the Meridians bended towards each other 
ſo as to make the Figure of a Cone. DO STR 
For the Maps that were on record before the Time of Hipparchus, were little more than rude Outlines and topo= 
| graphical Sketches of different Countries; excepting the ſingle Map of Eratoſthenes, which I thall explain more par- 
| ticularly after having given a ſhort Account of thoſe that went before it. 1 | | 
| The earlieſt were thoſe of Seſoſtris, mentioned by Euſtathius in his Epiſtle prefixed to his Commentary on Dionyſius's 
Nep:19174, Who ſays, © that this Egyptian King, having traverſed great Part of the Earth, recorded his March in Maps 
« and gave Copics of his Maps not only to the Egyptians, but to the Scythians, to their great Aſtoniſhment *.” > 
The Jews ſeem to have had Surveyors among them; and ſome have imagined from this that they had made a 
Map of the Holy Land when they gave the different Portions to the Nine Tribes at Shiloh, as mentioned in Joſhua, 
Chap. xvilt. ver. 4, 8 and 9. For they are there ſent to walk through the Land, and to deſcribe it; and they are after- 
> wards ſaid to have deſcribed it in ſeven Parts in a Book, And Joſephus tells us, that when Joſhua ſent out People from 
. the different Tribes to meaſure the Land, he gave them as Companions Perſons well inſtructed in Geometry, Who 
1 could not be miſtaken in the Truth from their Skille. | . 5 be 
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f Strabo, lib. 1. p. 7. Os See likewiſe what Strabo ſays of Hipparchus, lib. 2. p. 131, 2. aviypale yap, ws durdg oni, tas v,? ev role epaviers dra popas 
xab ix ago T16 ys ren TWY i TY K nuzs rer aht TETAYhEVWV, Afr Ot TOV dr TH I0NAEpIVOU er Copeiy . z Utriuſque Sideris Curſum in ſex- 
centos Annos piæcinuit Hipparchus, Menſes Gentium, dieſque & horas, ac Situs Locorum & Viſus Populorum complexus, ævo teſte, haud alio modo quam Conſiliorum 
Nature particeps. Plinii Nat. Hitt. lib. 2. cap. 12. Strabo, lib. 2. p. 132. makes indeed an Apology for his not having done it, as if the giving of theſe 
Obtervations (aich determine Lalitudes ard Lingitudes) was neither the Buſineſs of a Geographer nor a Politician, and that they were beſides full of Perplexity ; adding, 
that it was ſuſicient for him to propound fi om Hipparchus other Things that were more diſtinguiſhable and more ſimple. . > Syneſius de dono Aftrolabii, p· 310. 
8 ieee n T Ay 1 % e rieren r CHAT TTNPBT Av, nv Fa ro ſav Intapyos, &c, ©'Strabo. Geogr. lib. 2. P+ 117. £v 70 tired 
yi  dioiots Tian Tas tobt. argen gunedscae reti KOVBY rag METNU SANS: Ka Zeowgpis dt, paciv, o Aiyvrriog r H,ẽi De y mari te difuns mh 
viedeo, &c. p. C. Ed. H. Steph. Nai didtag T5 dh e, XWpab GuTWN i Five, rapaòbs aura; vj las dri ν,ẽÜVus raunbig d Zruenae 
ar dνο,⁵-⁵s d 13% Tix rv. Joſephus, lib. v. cap. 1. p. 141, | ' 9 | OY 


He 


s 


. He afterwards. mentions, that the Men who were ſent, being ten in Number, T.wurarre; r u vH Y 22 


going round and gſtimating the Land, returned in the ſeventh month to Joſhua at Shilo. | 
From this therefore we may reaſonably preſume, that a geometrical Survey was then mad 
though it does not fully determine whether their M 
jected and digeſted into a Map. | 


2, of, the Holy Land; 
enſuration was only taken down in Numbers, or regularly pro- 


I) he firſt Grecian Map on record was that of Anaximander, mentioned by Strabo, lib. 1. P. 7. It has been conjec- 


| tured by ſome, that this was a general Map of the then known World, and is imagined to be the one referred to by 
Hipparchus under the Deſignation of the ancient Map, which he in a few Particulars preferred to that of Eratoſ- 


thenes ; and ſome conjectured, that Anaximander, by inventing a Sphere and introducin g a Map, and a Mcaſure of 


the Circumference of the Sea and Land,” according to Diogenes Laertius, may be* ſuppoſed to be one of the Mathe- 
maticians alluded to by Ariſtotle at the End of his Second Book De Celo', who made the Circumference of the Earth to 
be 400,000 Stadia, being the firſt groſs Calculation that was attempted to be given of that great Problem in Geography, 

: The Map of Ariſtagoras, Tyrant of Miletus, is likewiſe particularly worthy of our Attention, becauſe it is fo mi- 
nutely deſcribed by Herodotus *, and will give us ſome Idea of the Nature of the Maps in thoſe early Ages. He tells 


us, that Ariſtagoras ſhewed it to Cleomenes King of Sparta, with a View of inducing him to attack the King of 


Perſia even in his Palace at Suſa, in order to reſtore the Ionians to their ancient Freedom. It was traced upon Braſs 
or Copper, and contained the intermediate Countries which were to be traverſed in that March. The Words of 
Herodotus * muſt not however be interpreted too literally, as if it contained © the whole Circumference of the Earth, 
the whole Sea or Ocean, and all the Rivers.” For notwithſtanding the Pompouſneſs of the Expreſſion, it may fairly be 


concluded from the State of Geography at that Time, that the Sea meant only the Mediterranean, and therefore 


the Earth or Land the Coaſts of that Sea, and mote particularly the Leſſer Aſia extended towards the Middle of Perſia, 


and the Rivers were the Halys, the Euphrates, and the Tigris, which Herodotus mentions as neceſſary to be croſſed 


in that Expedition. It contained one ſtraight Line called the Royal Highway, 5% i Bach, taking in all the Stations 
or Places of Encampment, which were called gat, from Sardis to Suſa; ſo that it was an Itinerary, or what the 
Greeks diſtinguiſhed by the Title of «roypaÞy Faluw". There were 111 of theſe Stations in the whole Extent of this 
Line or Road, containing 13500 Stadia, or 450 Paraſangæ, which being reduced to the Roman Mile, allowing d Stadia 


to each Mile, amounts to-1687 and : Roman Miles; and as it was a March of 90 Days, Herodotus tells us, that 150 


Stadia were allow'd for a Day's March, which brings it to 18 Roman Miles 2 for cach Day. If we would accommo- 


date this to the Engliſh Statute Mile, which contains 5280 Feet, whereas the Roman Mile conſiſted only of 5000 Feet, 


it will reduce a Day's March to 18 Engliſh Statute Miles and + of a Mile nearly, as the Roman Itinerary Foot differed 


very little from the preſent Engliſh Foot, as appears from two Itinerary Diſtances which have been meaſured ; one is 


'the 25 Miles from Bologna to Modena, taken by Ricciolus, and the other the 21 Miles betwixt London and Verulam, 
found by ſome Surveyors quoted by Bernard to contain 20, 37 Miles, of 500 Engliſh Feet to a Mile“, | | 


Theſe Itinerary Maps of the Places of Encampment, were indiſpenſibly neceffary in all Armies, We find Athenæus, 


in his Deipnoſoph. lib x. p. 442, quotes Bœton as Author of a Work intituled gabe ry; Aude Topeins, The Encampments 


bf Alexander's March; and he likewiſe cites Amyntas, « ro gab, . And Pliny ?, lib. vi. cap. 17. tells us, that Diog- 
netus and Baton were the Surveyors of his Marches ; he then quotes the exact Number of Miles according to their 


Menſuration, and afterwards confirms it by referring to the Letters of Alexander himſelf. It likewiſe appears 


from Strabo ”, that Alexander was very careful in perſonally examining the Meaſures of his Surveyors *, having his 


Deſcriptions always from the moſt ſkilful in every Country. And the ſame Author acquaints us, that a Copy of this 
great Monarch's Survey was given by Xenocles his Treaſurer to Patrocles the Geographer, who, as Pliny informs us, 


was Admiral of the Fleets of Seleucus and Antiochus. His Book on Geography is often quoted both by Strabo and 


' Pliny ; and it appears that this Author furniſhed Eratoſthenes with the principal Materials and Authorities for con- 


ſtructing the oriental Part of his Map of the then known World. For the Voyages of Patrocles under Seleucus upon 


the Caſpian Sea and elſewhere, were a kind of Supplement to thoſe Meaſurements given by Bœton and Diognetus al- 
ready mentioned, and by Nearchus and Oneſicritus, the two Admirals who were employed under Alexander, and 
therefore Pliny quotes them immediately after. It appears likewiſe from the ſame Paſſage, that Megaſthenes and 


Dionyſius were two Surveyors ſent into India by Ptolemy Philadelphus for the Purpoſes of Geography, and their Au- 


thority was ſometimes ſet in oppoſition to Patrocles by Hipparchus in his Criticiſm upon Eratoſthenes's Geography“. 


f apyonus mwaxz;. Strabo, lib. 2. p. 69. b x04 Yns Ko Nanacong Tepijurrpov TpwT0S eypadhex. Lib. 2. $ 2: 2 o Snellius in bis Eratoſthenes Batavus, 
lib. 1. p. 22. | x21 Twy Mahn ooo T6 ptyehos avanoyiGenIas Tupwrar Th5 repipepeias, £45 TeT|opakovta AVOurLy £6108 ub role. Ariftote.es, Vol. f. 
p. 472. Ed. Du Val. This however may be an Argument againſt that Work being wrote by Ariſtotle, as Eratoſthenes was generally allowed to have been the firſt 
who attempted that Menſuration.,  * Herodotus, lib, v. p. 347. N X AXECV TIVBK Gy EV TY ING THONG MEpiodog EVITMUTO, . Va o TemWATa Kal 
Tot jul TATE. a Strabo, lib. 2. p. 69. Xenophon has given us the March of the younger Cyrus's Army through theſe very abb, and t.eir diffe:ent Diſ- 
tances in Paraſangæ in his AvaCaois, lib. 1, „Dr. Murdoch's Enquiries and Conjectures concerning Meaſures of Length prefixed to Buſching's (Geography, 
vol. 1. p. xxiii. Bernardus de Menſuris Antiquis, p. 230, &c. Verum ut Terrena Demonſtratio intelligatur, Alexandri magni Veſtigiis inſiſtamus, D.ognetus 


& Bzton ejus Menſores ſeripſere, &c. Epiſtolæ quoque Regis ipſius conſentiunt. v Strabo, lib. 2. p. 69. 


4 There is a Difficulty occurs with regard to the Meaſures of theſe Surveyors of Alexander, becauſe Pliny has given the Diſtances of Places as delivered by them In 


the Roman Millia Paſſuum, a Menſuration unknown to them, and not in the Greek Stadia, Dodwell had obſerved this with regard to the Voyages andd Diſtances of 


Nearchus and Oneſicritus, who were Alexander's Admirals; and he ſuppoſes that Pliny took the ReduCtion of theſe Diſtances from Juba, who had abridged their 


Writings, as alluded to in Pliny, lib. vi. cap. 23. and therefore Juba might perhaps have done the ſame to the Writirigs of Bœton and Diognetus ; though this is not quite 


Minor, vol. 1. p. 132. But as Pliny gives likewiſe the Meaſures of Eratoſthenes and other Greek Writers in Roman Miles, it is more probable to ſuppoſe they were 


conſiſtent with a Paſſage of his, lib. vi. cap. 17. where after having given their Menſurations in Roman Miles, he adds, in guibuſdam Exemplaribus diverſi Numeri repe- 
riuntur, as if he had been conſulting different Manuſcripts of the original Writings of theſe Authors. Sce Dodwell's Diſſertatio de Nearcho in Hudſon's Geogr, 


Reductions made by himſelf, Pliny, lib. vi. paſſim. r Reliqua inde Seleuco Nicatori peragrata ſunt, Pliny, lib, vi, cap. 17, * Strabo, lib. 2. paſſim. 


I have 


ON THE RISE AND PROGRESS OF GEOGRAPHY. ob 


£ 
7 | 
.< 
+ 
7 
1 
4. 
10 
* F 
* = 
2 
of „ 
th 
be 
7 
2 | 
a; 
z 
Os f 
i 
' 


* — 
ow ” —— — * nee 
1 : - - — Ne r 
— germ gene — gt 197 oy T — N * ſos — — 
S 2 — — 


- - — — — 
. * _— 
4 REI * r 
. — i—ůͤ 


N n 4 


. ea 


- 
J 
- a 
4 —— — 
* ——ä——̃ — ———— ͤ Eè— — . 


— — — 


* Az 
ha OWE "+ 7 a — „ 24% : — J — _ 
F A TY C MT r R 2 2 FS No: kara 
3 n 1 . * ©} + 1x _ 6 
* N 22 ——_——— Re" N , — : tin L 
F a 1 hs bd * * _Y . 
- " 0 oy = J —— — * 
s * 1 — —ͤ—ͤ— 7 . 


x 
4 e 8 : be OY I _ N 
we * 8 — unn 8 a 1 * I a 2 N 
2 8 : m . Ah 1 5 , 5 * 
2 Rn . 
— * 7 * * — 2 4 . : 
3 * 5 ax — — 3 . K „ 8 4 
* 5 — * i <a . = . 4 et - * 0 
. y wy * — 2 = 
T th . g 
PP ˙ ü wu“-i. og wn > — — 5 * n ? * 
5 - * — — n a „%% © 0” PETE *— „ 
1 : 82 : $98 x. a K — — > 8 
N n > > Fo 4.4 w” - * 
P * & 3 < 
* 
+ —Y 


eo 
mander. In drawing this Parallel, he was regulated by bfervide W 


i 


6 ON THE RISE AND PROGRESS OF GEOGRAPHY. 


I have dwelt a little the longer upon theſe different Surveys wie too their Rife from Alexander's Expedition and 


Conqueſts and thoſe of his immediate Succeſſors, becauſe Geography began to aſſume a new Face and Form from 


this memorable Era. For Eratofthenes, who is deſervedly conſidered as the great Father of Chronology, employed 
his eminent Abilities and Learning with equal Succeſs to reduce Geography into a regular Syſtem, and laid its Foun- 
dation upon clear and ſolid Principles. | 5 „„ 3 
We co do him the Juſlice to ew, that it was he that firſt introduced into his Map a regular parallel of Lati- 
tude*, It was a geographical Outline traced over certain Places whoſe longeſt Day was obſerved to be exactly of the 
ſame length. He begun it from the Straits of Gibraltar, and it thence paſſed thron n the Sicihan Sea and near the 
ſouthern Extremities of Peloponneſus, and was continued through the Ifland of R odes and the Hay of Iſſus, and 
there entering Cilicia, and ſo croſſing the Euphrates and Tigris, was extended to the Mountains of India, By means 
of this Line he endeavoured to rectify the Errors in the ancient geogtaphical' Map, ſuppoſed” to be that of Anaxi- 
| here the longeſt Day conſiſted of fourteen 
Hours and a Half, which Hipparchus afterwards determined to be the Latitude of 36“, making by this a ſort of 
Tranſlation of it into his own aftronomical Language. 1 = | | 


This firft Parallel through Rhodes, was ever afterwards conſidered with a degree ree of Preftrence like the | foundation 


Stone of all the ancient Maps; for it was traced through the Middle of the Mediterranean, whoſe Coaſts were in the 
Center of the principal Nations of Antiquity, and the Longitude of the then known World was often attempted to be 
meaſured in Stadia and Miles, according to the Extent of that Line, by many ſucceeding Geographers. The running 
of this Parallel was ſo happy a Thought in Eratoſthenes, that it not only encouraged him to trace upon his Map 


other Parallels at certain Intervals from his firſt, fuch as one through Alexandria, another through Sene, and another 
through Meroe, but he undertook to trace at Right Angles to theſe a Mrridiun paſſing through Rhodes and Alexan- 


dria down to Syene and Meroe. And as the Progreſs he thus made tended naturally to enlarge his Ideas upon this 


Science, he attempted a ftill more arduous Taſk, which was to determne the Circuniference of the Globe by an ac- 


tual Meaſurement of a Segment of one of its great Circles, making his Computation upon the whole by uniting 
certain accurate Obſervations made in the Heavens with a correſponding Diftance carefully ſurveyed and taken upon 
a Meridian of the Earth. : : | 5 „„ 
The Segment of the Meridian which he fixed upon for this Purpoſe, was that between Alexandria and Syene , the 
Diſtance of which was meaſured, and found to be 5000 Stadia, and the Angle of the Shadow upon the Scaphia or 
Sun- dial which was obſerved at Alexandria, was equal to the 50 Part of the Circle; for at Syene there was no Shadow 


from the Gnomon at the Mid-day of the Summer Solſtice ; and that this might be more accurately taken, they dug 


a deep well, which being perpendicular, was compleatly illuminated at the Bottom when the Sun was vertical”. 
Though this even was not fully ſufficient to give the exact Line of the Tropic, becauſe the Sun was found to be ver- 


tical, or to caſt no Shadow at all for a circular Space of zoo Stadia, becauſe * the Sun's Diameter being equal to 32 
Minutes, would therefore appear perpendicular at the ſame Inſtant of Time to an Extent of Ground correſponding 


150 Stadia on each Side of Syene !. | 5 | 2 5 

The Subſtance of this Account is taken from Cleomedes, who ſeems to have extracted it literally from Eratoſthe- 
nes's original Work, intitled Merpyrecs *, and it is publiſhed as ſuch at the End of the Oxford Edition of Aratus in 
1672, though under the Title of Merpov r yns Tea, By this Account Eratoſthenes made the Circumference of 
the Earth amount only to 250,000 Stadia, whereas a Cloud of original Authors have uniformly given the Numbers 
to be 252,000. And to reconcile theſe two, Dr. Murdoch * has ingeniouſly ſuppoſed, that inſtead of 7 12“, the Diffe- 
rence of Latitude was 7? 8'3, which was the % +” of the Circumference, which would bring the Calculation to 
252,000 Stadia, and that Cleomedes neglected the ſmall fractional Part of the Denominator ; but that the principal 
Miſtake was in meaſuring the Diſtance, and finding it to be 5000 Stadia. Indeed nothing is more common than to 
find a Confuſion of Numbers in the Diſtances given us by ancient Authors; for though theſe. 5000 Stadia are men- 
tioned as the Diſtance betwixt Alexandria and Syene by ſo many Authors, yet we know that Marinus and Ptolemy © 
did not allow above 36co Stadia to that Diſtance, as the 79 12' amounted exactly to that Number upon the Proportion 
of 500 Stadia to a Degree, which Ptolemy tells us, was agreeable to Menſurations that were allowed and acknowledged, The 
{ame Number of 5000 Stadia is ſaid to have been the Diſtance ſuppoſed by Poſidonius betwixt Rhodes and Alexan- 
dria*, where he had concluded that the Segment of the Meridian was the 48 Part of a great Circle from an Obſer- 
vation of the Star Canopus; whereas Strabo * tells us, chat the Seamen only allowed it to be a Diſtance of 4000 Stadia, 
and that Eratoſthenes, by his gnomonical Obſervations, concluded it to be only 3750. In like manner Pliny tells us, 


to that Number of Minutes ; and therefore Ricciolus concludes, that this vertical Obſervation muſt have extended 


that it was 50co Stadia betwixt Syene and Meroe ; but in another Paſfage*, after mentioning the various Meaſures 
of Eratoſthenes, Artemidorus and Seboſus, who diftercd from each other, he adds, that the Diſputes upon that Head bad 


t Strabo, lib. 2. initio, p. 67. * Cleomedes, lib. 1. p. 53. Martianus Capella, lib. vi. p. 194. tells us, that it was meafured by Ptelemy's Surveyors, per m 
ſores Regios Prolemiri, though he ſeems to have made a Miſtake in ſaying that the Diſtance was betwixt Syene and Meroe, inftead of betwixt Alexandria 1 5 8 Bt * 
» Pliny, lib. ii. cap. 73. & lib. vi. cap. 29. Servius ad Eclog. 3. Virgil. Strabo, lib. xvii. p. 817. * ZTKi68 E, XX 7879 Yiveolas, Ade 17 we 
relaxen M Oauerpy, Cleomedes, Ib. 1. p. 53, Almageſt. vol. 1. lib. iii. cap. 27. p. 163. z Fabricii Biblioth. Græc. vol. 2. p. 37 e 

« Strabo, lib. 2. p. 132. Geminus apud Petav. Uranol. p. 51. Vitruvius, lib, 1. cap. 6. Macrobius, lib. 1. cap. 20. Pliny, lib. 2. cap. 108. Capella, lib 6. cap. 1 
Cenſorinus De die Natali. cap. ii. | > Dr. Murdoch's Enquiries concernins Meaſures of Length, prefixed to Buſching's Geogr. vol, 1. p. XXvii, 0 * 1 g 
Geogt. lib. 1. cap. 11. eri T0 Thy Wy Aiay WOAXY Cup Foy 6 WEVISOF Ng UNPBY T E, TETAROTIES ix THG | A 


: ! 85 0 | ETIPAaVEIRS THS Yrs ama Eaty gadixg, eri THI oporoyou- 
Hatrale AVHMETRNTEDS CVMPEICY rh d Cleomedes, lib. 1. p. 51. * Strabo, lib. I. p. 25. & lib. 2. p. 125. Pliny, lib. 5. Cap. 31. Rhodus—diſftat ab Alex- 
andria ut Eratolthenes CCCCLNIS mill}, 3752 Stadia. f Lib. ii. cap. 73. | r Pliny, lib, vi. cap. 29. | | 
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been lately determined by Surveyors fent thither by Nero, who found it to meaſure 862 Miles ; though from the intermediate 
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Diſtance there ſpecified, it appears that tlie collected Numbers give 874, and by multiplying each of theſe by 8 to in- 
creaſe them to Stadia, will give in the firſt 6896 Stadia, and in the ſecond 6992, both of which differ very materially 
from 5000 Stadia. = | ns p ens: N | 
The Inveſtigation of this Problem of the Circumference of the Earth, was eſſentially neceſſary for determining the 
radical Principles of all Maps, and therefore the moſt eminent of the ancient aſtronomical Geographers made repeated 


Endeavours to obtain an Accuracy in this Calculation. Eratoſthenes, by making the Circumference as I have already 


mentioned to be 252,000 Stadia, allowed therefore 300 Stadia to a Degree; which by the Reduction of 8 Stadia to a 
Roman Mile of 5000 Feet, amounted to 87: Roman Miles to each Degree. | | 
Hipparchus added 25000 Stadia to this Meaſure of Eratoſthenes, according to Pliny, lib. 2. cap. 103, though the Ob- 
ſervation is not mentioned from which this Concluſion is drawn, which it were to be wiſhed Pliny had done, as 
it increaſes the Error of Eratoſthenes. This Addition However makes the Circumference to conſiſt of 277,000 Stadia, 
which was an Allowance of 769 Stadia, or 96 Roman Miles to each Degree“. oy 


Poſſidonius, in like manner, computed the Circumference of the Earth to be 240,000 Stadia, by multiplying 5000 


(the ſuppoſed Diſtance betwixt Rhodes and Alexandria) by 48, the Segment of the Meridian according to his Obſerva— 
tion betwixt theſe two Places; but Cleomedes, when he mentions this Concluſion, he adds, if the Diftance is 5000, but if 


not, in Proportion to the Diftance ©: And as Eratoſthenes had made the Diſtance to be only 3750 Stadia, and Poſſidonius 


reſting his Concluſion upon the Deduction from his aſtronomical Obſervation of the Arch of the Meridian, it was na- 


rural for him to infer, that if he admitted the Diſtance given by Eratoſthenes to be true, being taken upwards of 
170 Years before his Time, upon that Hypotheſis, the Circumference of the Earth would be only 180,000 Stadia, as 


3750 multiplied by 48 will produce that Number; and indeed Strabo* tells us, that this very Calculation was ap- f 
proved of by Poſſidonius. It is for this Reaſon that he is quoted as having had two Opinions upon the Quantity 


of the Circumference of the Earth, and that he was therefore the firſt Geographer who advanced the Opinion of 


allowing only 500 Stadia to a Degree, which was afterwards adopted by Marinus and Ptolemy ”. By the firſt Hypo- 
theſis, therefore, there would be 666 


Roman Miles. | . 


The Diſcoveries and Improvements of Eratoſthenes as a Geographer, have naturally led me to explain theſe 


various Menſurations and Calculations of the Circumference of the Earth, which indeed materially affected the Di- 


menſions of all the ancient Maps. It is proper however to obſerve, that his Map appears to have contained little 
more than the States of Greece, and the Dominions of the Succeſſors of Alexander, digeſted from thoſe Surveys already 
mentioned. He had ſeen indeed, and has quoted, the Voyages of Pytheas into the great Atlantic Ocean, which 
gave him ſome faint Idea of. the weſtern Parts of Europe; but withal ſo imperfect, that they could not be realiſed 
into the Outline of a Chart. Strabo“ tells us, that he was extremely ignorant of Spain, Gaul, Germany and Britain, 
as well as of the Geti and Baſtarni ; he was equally ignorant of Italy, the Coaſts of the Adriatic, of Pontus, and of all 
the Countries towards the North. And he mentions in another Paſlage, that Eratoſthenes had made the Diſtance from 
Epidamnus, or Dyrrachium, on the Adriatick, to the Bay of Thermæ on the Ægean Sea, quite acroſs Epirus, to be only 


goo Stadia, when it was really above 2000 Stadia ; and in another Inſtance he had enlarged the Diſtance from Carthage 
to Alexandria to be 15000 Stadia, whereas it amounted to no more than 9gooo Stadia 9. | 


This was therefore the State of Geography and the Nature of the Maps prior to the Diſcoveries of Hipparchus, who 
like an abler Architect introduced a new Plan of Building more certain in its Principles and more ſimple in its Con— 


ſtruction, and where they might employ without waſte all the better Parts of the ancient materials. His Additions 


rended to make a new and cloſer Union betwixt Aſtronomy and Geography, from which they derived mutual Advan- 
tages, and widened their Bottom for the Acceſſion of new Improvements. | | 


It appears that War has been generally the Occaſion of the moſt accurate Maps of different Countries, and there- 


fore Geography, about this Ara, began to make conſiderable Advances from the Progreſs of the Roman Arms. For 
that great People, as they were the Conquerors, ſo they became the Surveyors of the World. In all the Provinces the 


occupied, we find that Camps were every where conſtructed at proper Intervals, and Roads were raiſed with lub. 
ſtantial Materials for an eaſy Communication between theſe different Places of Encampment ; ſo that Civili/ation and 
Surveying were carried on according to Syſtem through the Extent of that large Empire. Every new War produced a 
new Survey and Itinerary of the Countries where the Scenes of Action paſſed; ſo that the Materials of Geography 
were accumulated by every additional Conqueit. Polybius”, when he tells us, that at the Beginning of the ſecond 
Punic War, Hannibal was preparing his Expedition againſt Rome, by croſſing from Africa into Spain, and ſo through 


Gaul into Italy, he ſays, that all theſe Places were meaſured or ſurveyed with the utmoſt Care by the Romans, 


Without entering into the minuter Execution of the Surveys of particular Provinces with which every Roman 
General was regularly furniſhed before his March, and which Vegetius has well deſcribed *, I ſhall only add a re- 
markable Fact preſerved to us by Æthicus in the Preface to his Coſmographia. We are there informed, that Julius 


> Tt would ſeem from two Paſſages of Strabo, lib. 2. p. 113 & p. 132, as if Hipparchus admitted the Menſuration of Eratoſthenes. i Cleomedes, lib. i. p. 52. 
2.2, Zow d amo Podov TETaXiTX1)408. Ut d puny pos Aoyou v Siapnpares.—— © Strabo, lib. 2. p. 95. a 6 Tlooeiduncg iYupives v 0XTW N Gd, jruprcedas 50 hve 

1 Snellii Eratoſthenes Batavus, lib. 1. cap. 16. p. 88. & Riccioli Geogr. lib. 5. cap. 8. p. 144. . F 

© Strabo, lib. 2. p. 92. ? Polybii Hiſtoria, lib. 3. p. 193. Ed. Caſaub. Paris 1609. Primum itineraria omnia Regionum, in quibus bellum geritur, 
pleniſſime debere habere perſcripta: ita ut locorum intervalla non ſolum paſſuum numero, ſed etiam viarum qualitates perdiſcat: compendia, diverticula, montes, flu- 
mina, ad fidem deſcripta, conſideret; uſque eo, ut ſolertiores duces itiner 


frmentur, ut non ſolum conſilia mentis, verum adſpectu oculorum, viam profeQturis, eligerent. Vegetius De Re Militari, lib. 3. cap. 6. | 
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Stadia, or 83 Roman Miles to a Degree; and by the ſecond, 500 Stadia, or 62 
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"i ON THE RISE AND PROGRESS OF GEOGRAPHY. 


Cxſar ordered a general Survey to be made of the whole Roma Empire by a Decres of the Senate ; the Surveyors are 
iich to have been Men of great Wiſdom, and inſtructed in every Branch of Fhiloſophy. The three Surveyors were 
/.cnodoxus, Theodotus and Polyclitus, and were each of them appointed to ſurvey a difterent Diviſion of the Empire. 
ic began in the Conſulſhip of Julius Cæſar and Marc Antony, (Before Chriſt 44) and continued for 25 Years one Month 
and ten Days, to the Conſulſhip of Sentius Saturninus and Lucretius Cinna (Before Chriſt 19). The Eaſtern Part of 
tlie Empire was aſſigned to Zenodoxus, who finiſhed it in 14 Years five Months and nine Days, being in the Conſul- 
| ſhip of Auguſtus IV. and Craſſus (Before Chriſt 30). The Northern Part was compleated by Theodotus in 20 Years 
cight Months and ten Days, in the Conſulſhip of Auguſtus X. (and Flaccus) (Before Chriſt 24). And the Southern Part 
was finiſhed by Polyclitus in 25 Years one Month and ten Days". . r Ong TAIT. 

As the different Spaces of Time taken up in each Survey are regiſtered according to the Conſulſhips, I have cor- 
reed the Numbers in the Manner done by Weſſelingus in his Preface to the Itinerary of Antoninus, which indeed is 
ſo directly pointed out by the Faſi Conſulares, that there can be no Doubt of the true reading. The only Difficulty 
with regard to the Aurhenticity of the Fact, arifes from the Silence of Pliny, who has made no mention of theſe three 
Surveyors and of the important Taſk they had executed, which one ſhould have expected in a Roman Author who 
otherwiſe ſo minutely mentions the Diſtances taken by the Surveyors of Alexander upon a leſs intereſting Tract 
of Country. But perhaps we ought to ſuppoſe that this was the general Survey aſcribed to Marcus Vipſanius Agrippa, 

who was Prime Miniſter and Son-in-Law to Auguſtus, and which is ſo often quoted by Pliny, as a Menſuration of 
great Authority; and as this was a Buſineſs too large to be executed by him in Perſon, it is not unlikely chat it was per- 

formed by three ſuch Surveyors under his Countenance and Protection; and indeed the Period of Time ſeems to point 
out and confirm this Hypotheſis : For this Survey was begun in the Year 44 Before Chriſt, in which Julius Cæſar was 
killed in the Senate Houſe ; and as his Power was ſoon after devolved upon Auguſtus, therefore the Execution of 
this Survey, as one of the Plans of his Uncle Julius Cæſar, was in a manner bequeathed to the Nephew, and muſt 
have become a proper Object of the Attention of his Miniſters. It was finiſhed likewiſe in the Year 19 Before Chriſt, 
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when Agrippa was in the Plenitude of his miniſterial Power, and juſt five Years before his Death. | 

The Roman Nincrarics that are ſtill extant, ſhow evidently with what Accuracy their Surveys were made in every Pro- 

vince; and Plny has filled the Third, Fourth, and Fifth Books of his Natural Hiſtory with the geographical Diſtances 
that were thus meaſured. We have likewiſe one ancient Set of Maps ſtill preſerved to us, known by the Name of 
the Peutingerian Tables, publiſhed by Welſer and Bertius, which give us a ſufficient Specimen of what Vegetius calls 
the Hinera Pita, for the clearer Direction of the March of their Armies. ; „ | | 

The Roman Empire had been cnlarged to its greateſt Extent, and all its Provinces well known and ſurveyed, when 

Ptolemy, in the Days of Antoninus Pius, about 150 Years after Chriſt, compoſed his Syſtem of Geography, which has 
been happily preſerved to us amidſt the general Wreck that conſumed ſo many other Books of Science. The Ma- 
terials then extant, and in his Poſſeſſion, for the compleating of that great Work, conſiſted of various Particulars, 
ſome of greater and others of a leſs Degree of Authenticity. The Principal were the Proportions of the Gnomon to its 
Shadow, taken by different Aſtronomers at the Times of the Equinoxes and Solſtices; Calculations founded upon the 

Length of the longelt Days; the Megſures or computed Diltances of the principal Roads contained in their Surveys and 
Itincrarics, and the various Reports of Travellers and Navigators, who often determined the Intervals of Places by Hear- 
ſay and Gueſs-work. All of theſe were to be compared together, and digeſted into one uniform Body or Syſtem, 
and after this were converted and tranſlated by him into a new mathematical Language, expreſſing their different 
Degrees and Minutes of Latitude and Longitude, according to the Invention of Hipparchus, but which Ptolemy had 
the Merit of carrying into full Practice and Execution, after it had been neglected for upwards of 250 Years. 

For I believe no Author has ever ſuppoſed that Ptolemy had in his Poſſeſſion real aitronomical Obſervations ſuffi- 
| cient to determine all the Longitudes and Latitudes he has given; ſo that we mutt always remember that their de- 
| vree of Accuracy, depended upon the Veracity of the Fact or Suggeſtion communicated to him, from which the 
were afterwards deduced. Agreeable to this Idea, we find that Regiomontanus, in his Commentary upon Ptolemy's 
Geography, quoted by Geſner, though never publiſhed, endeavoured to explain an Inſtrument called Meteorocopinm, 
by which he tuppoles Ptolemy reduced and brought forth the Numbers of his Geography *. | 

We muſt not therefore be aſtoniſhed at the Multitude of Errors to be found there, when his original Materials 
were fo imperfect tor executing ſo large a Work as the fixing the Longitudes and Latitudes of all the Places, Coalts, 
Bays and Rivers of the then known World; an Undertaking which even in our Days has not hitherto been brought 
to any ſuſſicient degree of Accuracy. | | 5 | | 

It was almoſt impoiltble for him not to have committed many Miſtakes in the Places beyond the Extremities of 
the Roman Empire, which were indeed out of the Range both of Aſtronomers and Surveyors. So that thoſe learned 


Writers who have ſo tharply criticiſed ſome few of his Errors in theſe Particulars, have not treated him with that 
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r Ttaque Julius Civfar, biſextilis rationis Inventor, divinis humaniſque rebus ſingulariter inſtrutus, cum conſulatus ſui faſces erigeret, ex Senatus 
omnem orbem jam Romani nominis admetiri per prudentiſſimos viros & omni Philoſophiæ munere decoratos. Ergo a Julio Cæſare & M. Antonio Coſſ. orbis 
terrarum metiri cbt, ©! eſt, a confulatu ſupraſcripti uſque ad conſulatum Auguſti tertium (lege guartum) & Craſſi, unnis xx1, (lege x1v.) menſibus v. diebus Ix Ze- 
nodoxo omnis oriens dimenſus eff, ſicut infetius demonſtratur. A Conſulatu item Julii Cæſaris & M. Antonii uſque in Conſulatum Auguſti decimum 5 
(lege xx.) menhbus VI. diedus X. a Theodoto ſeptentrionalis pars dimenſa eſt, ut evidenter oſtenditur. A Conſulatu fimiliter ; 
Saturni & Cinmy a Poly clit meridiana pars dimenſa eſt, annis xxx11. (lege xxv.) menſe 1. diebus x. ſicut definita monſratur. 
xxx11, (lege xxv.) a dimevforivus peragratus eſt, & de omni ejus Continentia perlatum eſt ad Senatum. thici Coſmographia, 
s Commentaria in Coſmographiam Ptolemæi, ubi exponitur fabrica uſuſque Inſtrumenti Meteoroſcopii, quo Ptolemæus 
elicuit: ſalſo enim quiſpiam crediverit, tot longitudinum latitudinumque numeros per ſupernorum obſervationes innotuilſe, 
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conſulto cenſuit 


ann's XXIX. 
Julii Cæſaris uſque in Conſulatum 
Ac fic omnis Orbis terræ intra annos 
p. 107. Ed. H. Stephani. 1577. 

ipſe univerſos ferme numeros totius operis ſui 


Gefacri Biblistheca, p. 439. . 


Candour 
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ON THE.RISE AND PROGRESS OF GEOGRAPHY, oh 


Candour which a Work of this Nature deſerved. For his Miſtakes aroſe from the Ignorance of the Age in which he 
lived, which could give him no better Information, and were not properly the perſonal Ignorance of the Author. 
And this is a Remark which ought to have its due weight in reſtraining the Wantonneſs of Criticiſm in a thouſand 
Inſtances. Riccrolus, Cællarius, Paul Merula, and Salmafius, have all of them committed this Miſtake in their Cen- 
ſures of his Geography, as if they were diſappointed in not ſeeing this Science in its full Maturity in the Writings 
of Ptolemy at a time when it was evidently but juſt beginning to advance beyond the Verge of its earlieſt Infancy. 
They might with equal Juſtice condemn the modern Geographers for giving no better Account of Nova Zembla, or 
New Holland, or of thoſe Continents and Iſlands that lie on the northern or ſouthern Extremities of the Great South 
Sea towards the two Poles. „„ | TG | OS | 

If the Obſervations from which Ptolemy compiled his Geography had been as faithful and accurate as the Prin- 
ciples upon which it was digeſted were certain, then this Science would have advanced much ſooner towards its full 
Maturity. But when Premiſſes are admitted to be true, which are either doubtful or falſe, then the Concluſions 
_ drawn from them muſt always be erroneous. Now the principal Miſtakes in Ptolemy took their Riſe from certain 
aſtronomical Obſervations and Surveys which were ſuppoſed to have been made with Accuracy in an Age prior even 
to Ptolemy himſelf; and as that great Author received and adopted them as genuine, having none more authen- 
tick by which their Accuracy might have been tried, and having otherwiſe no Reaſon to ſuſpect them; ſo ſucceed- 
ing Geographers, for want of better Information, were induced. to copy and inſert them in their Maps, as being, 
in their Opinion, of acknowledged and undoubted Authority. And thus Error, when it has once afſumed the 
counterfeit Stamp of Truth by the haſty and unguarded Conceſſion of ſome eminent Writer, often preſerves its Cur- 
rency during an amazing length of Time. For theſe capital Miſtakes kept their place in all Maps whatever, by a 
ſort of unqueſtioned Preſcription, down even to the beginning of the preſent Century. | | 

Neither were theſe Errors ſuch as were introduced in the more diſtant Extremities of his Maps, which are gene- 
rally leſs viſited and more uncertain ; but they were in the very Center of that part of the World which was the belt 
known to the ancient Greeks and Romans. For whoever is the leaft converſant in their Hiſtory, muſt know that the 
Coaſts of the Mediterranean were the claſſic Ground of all Antiquity ; War and Commerce occaſioned its being in- 
ceſſantly traverſed by the 1 7 of all the contiguous Nations ; ſeveral great Empires had their Capitals upon its 
Shores, or at a few Miles diſtance; and almoſt all the ancient practical Aſtronomers made their Obſervations in its 
Neighbourhood. | . 1 | © 
I ſhall mention at preſent only three Inſtances of thoſe Errors, the Conſequences of which I ſhall explain after- 
wards at greater length. . 


The fin is that of Byzantium, which according to Ptolemy is in the Latitude f %ꝙͤö;ͤ;⅛? FROG 
But by the beſt modern Obſervations is only * > - - - VVV» 41% r 
Error in Ptolemy 1s CH V ty Er ͤͥ 8 1 55 gy 


equal to 124 geographical Miles, or allowing 69 Engliſh meaſured Miles to a Degree, it will amount to 142 meaſured 
Miles. This Miſtake in Ptolemy was. occaſioned by the following Paſſage in Strabo, lib. 2. p. 134. Ex d T3 mp} 79 
Boca riov, j fh ijutpæ dpd £5"W iHv CEXRTEITE KaL TETApPTE, d Of yWWwpuwn pg THV CKIRY νν Exts EV Th Hep Tpomy ov Ta txarov L 
Tp0; rte pH d, Nr here. %%%ͤ a | 5 

That at Byzantium the longeſt Day was fifteen equinoctial Hours and a Quarter, and that the Proportion of the 
Gnomon to its Shadow at the Summer Solſtice was as 120 to 42 wanting one Fifth, or in other Figures as 120 to 41 4.” 

.  $trabo” has mentioned in four other Paſſages of his Geography, that the ſame Proportion as at Byzantium was 
found at Marſeilles by Pytheas, and was taken notice of as ſuch both by Eratoſthenes and Hipparchus. EW 
As the Trigonometry made ule. of by Ptolemy was leſs accurate than at preſent, he had therefore determined, 
from the above Particulars in a groſſer manner, the Latitudes of Byzantium and Marſeilles to be 43*® “; whereas by 
a more accurate Trigonometry, according to the Length of the longeſt Day of fifteen Hours and a Quarter, without 
correcting it from Refraction and Parallax, and ſuppoſing with Ptolemy, that the Sun's Declination at that time was 
239 51' 20”, his Concluſion ought to have been that the Latitude was 439 1' 24“; and if that was calculated by the 
ſecond Method of the Proportion of the Gnomon to the Shadow of 120 to 41 4, and admitting the ſame Declination, 
it would be 43* 3' 38”. From both of which it clearly appears, that Ptolemy was in this particular miſled by Hip- 
parchus, who is mentioned by Strabo as having viſited Byzantium, and made this very Obſervation in Perſon *. It is 
the more ſurpriſing how this accurate Aſtronomer ſhould have made ſo groſs a Miſtake, when we recolle& the Cha- 
racter given him by Ptolemy, "ImT«px” A i Pinowovu Te oper, x , a Lover of Labour and a Lover of Truth“; and in 
another Paſſage he diſtinguiſhes him by the Epithet of Qiazayteraro, a Lover of Truth in the ſuperlative Degree* ; which 
he was well juſtified in giving him, from a Number of Inſtances of his great Veracity and Candour which he has 

adduced in the Courſe of that Work. RD ens | 
The Latitude of Marſeilles, which was ſuppoſed to be under the ſame Parallel with Byzantium, was not however 
ſo much miſtaken, as by the beſt modern Obſervations it is found to be 43 17' 45”. And as in the above Calculation 


there is a Doubt* whether the Sun's Semidiameter was ſubtracted from the Altitude, as the Line which bounded the 


t Riccioli Geogr. Præf. Cellarii Notitia Orbis Antiqui Præf. Paul Merula in Pref, Geogr. Salmaſius in Solinum, p. 1186. etiam Gherardus Mercator in Præf. 


Ptolemæi Geogr. Philip Claverius in Geogtaphia. Velſerus in Rerum Auguſtanarum Libris. See Fabricii Biblioth. Græc. vol. iii. p. 414. In all tie Edi- 
tions of Ptolemy they by Miſtake make it 43* 6 in the Latin Column, when the Greek Figures are wy. 43. which are 43%:=439 „ » Strabo, lib. 1. p. 63. 
lib. 2. p. 71. p. 106. & p. 115. x "Ov Yap Aoyou tipnxe e Maooany YVWphoveg pos THY , TOV GUTOY Nai ImTApN 05 HATH Tov WW YVIAGV j EUPELY £V T9 


BuCarriw ©1904. Strabo, lib. 1. p. 63. y Ptolemy. Almag. p. 59. = Almag. p. 210. 0M Gaſſendi Opera, Tom. Iv. p. 527. | 
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4 , - 3 „ % TTT „ „ 5 ar: 0 : | 
Shadow muſt have come from the upper Limb of the Sun, therefore we muſt add 15 47”, the Sun's Semidiameter at 


the Summer Solſtice, to 43 3' 38”, which will make the Latitude of Marſeilles to be 43 19 25”, which is only a Dif- 

ference of 1' 40” from the lateſt that has been found by the beſt Inſtruments of Obſervation. n. 
If we ſhould invert this Calculation, we ſhall find what was the Sun's greateſt Declination in the Days of Pytheas, 

about 300 Years before the Chriſtian Ara, by admitting the Latitude of Matſeilles to be 43* 17' 45”, and the Sun's 


= 


greateſt Altitude, according to the Proportion of 120 to 41 4, to beet 0 by a2" 169” 
Subtracting the Sun's Semidiameter at the Summer Solſtice = - 18 75 15 
| 8 8 . ö | } Yam 537 GW. > 


The Sun's Altitude corrected” TT ! ß 
The Sun's Zenith Diſtance =< = _ - 8 * J 19 28 4 47% 
Which being deducted from the Latitud - - - - le 03 ele 
Gives the Sun's greateſt Declination in the Days of Pytheas -<- -—- — 223% 4 %% 15 


The mean Obliquity of the Ecliptic, or greateſt Declination at preſent in the Beginning of the 7 p 
Tear 1768 — — — — — J "> tas „ * $235 48 10 
The Diminution of the Declination in 2068 Years is therefore 55 TO 5 aa 20" : * 


which is nearly at the Rate of 62” 23” every hundred Years. on 3 | 

But if we ſhould determine the Rate of this Diminution from a more accurate Obſervation made by Albategni about 
the Year 880, when he found the Obliquity of the Ecliptick to be 23* 35, to which if 40“ is added for the Refraction 
after deducting the Parallax*, neither of which were at that time attended to or known, then the Obliquity of the 


Ecliptic in his Time will ſtand „ - - 5 5 5 26 gf 40 

The mean Obliquity at preſent - — 5 Ra „ 7 „ 3 a i i 
The Diminution in 888 Years, being from 880 to 1768 V 20 n N 7 
which is nearly at the Rate of 50“ in every 100 Years, or half a Second each Year. | 


The mentioning this Obſervation of Pytheas at Marſeilles, makes it neceſſary to explain here a little more fully 


' this Queſtion of the Variation of the Sun's Declination, which was a Subject much controverted by ſome of the greateſt 


Aſtronomers of the laſt two Centuries as well as at the Beginning of the preſent. And it is an additional Reaſon for 
entering more particularly into this Detail, becauſe all Obſervations of Latitude in different Ages taken from the 
Sun's Altitude, require to be illuſtrated by a previous Knowledge of the State of this Queſtion. 5 

I ſhall therefore firſt give a View of the Obſervations made by Aſtronomers in different A ges of the Sun's greateſt 


Declination, as they are collected by Ricciolus in his Almageſt, Vol. 1. P- 162, and I ſhall add the Continuation of it from 


M. De La Landes Aftronomic, p. 1028, down to the preſent Year. 
2A TRONOMENA 


Pytheas of Marſeilles, as above 5 Ch. Deg, M. 8. 


2515 f 1 „ * ” - "$90 28% as ax" 3x7 
Ariſtarchus of Samos, in the 50 Year of the 1* Calippic Period * 5 . 280 24% ⸗„» of 
The Indians quoted by Meſſahala, cap. 1. part 2. Aſtrolabii - — ” I, 24% O & 
Eratoſthenes of Cyrene — - 1 > - 5 8 230 23 51 20” 
Hipparchus of Rhodes — OM 5 F;!!! nw N 140 23 6 20” 

| | = Af. Ch, 

Ptolemy of Peluſium, Almageſt. lib. 1. p. 17 & 18. RX 1 5 „4140 28% ff ac* 
Almamon, Caliph of the Saracens, according to Alfraganus — Z D 830 23% 35% & 
Albategni of Aracta De Scient. Stell. cap. 4. p. 14. Ed. 1645. — . 5 5 880 23% 35) & 

Arzachel of Toledo I 5 1 1 _ 2 1070 23 34' of 

Almæon the Son of Almanſor the Arabian - 5 a 5 5 5 1140 23 33“ 30“ 

X | | 3 

Thebit Ben Corah - - — - - - — - — 1210 13133 

according to others — - - — " „ 5 x 12876 23 33 30 
Prophatius the Jew — in 4 2 CT on: « „„ 1300 23% 32, of 
Purbachius and Regiomontanus 1 - 0 4 5 a ES 1460 23% 28' of 

but by their Obſervations being corrected — hs ny 8 : 23% 30 of 
Petrus Nonius - - — — „ 5 - +. 6 ma & 

Dominicus Maria - — — SVF•P I” 5 8 = 1500 23% 29 of 
Jo. Vernerus — — TY 8 8 „ © 1510 23% 28 20” 

Nicolaus Copernicus . = - 1 . 3 1525 23% 28 24 

but being corrected by Ricciolus — mY FR " 3 23 30 475 

Petrus Apianus VT 3 8 ” - F 1530 23% 30 &f 
| Orontius Finzus | — | * * | 5 — — ny _ _ _ 155 5 235 300 of 

Egnatius Dantes — — - — 1 8 PO 1570 23% 29 o 

but being corrected - 5 = a 3 Wn f 23e 30 30” 

Aſtronomers under the Landgrave of Heſſe Caſſel — 5 0 0 - 1570 23% 2r O 

Jo. Homelius at Leiphck * 2 To 2 5 2 5 1 570 23e 29 30% 


NM. De La Lande's Aſtronomie, & 2179. p. 1027. | | 
3 | Tycho 


5 
SO IS 


From the Uniformity of the above Table it is evident, after making all reaſonable Allowances for the Coarſeneſs 


without doing Violence to the Obſervations of all the paſt Ages. 


by ſome great Aſtronomers, and afterwards rejected and exploded by others of equal Abilities and Reputation, till 


Tycho, Lanſberg, Longomontanus, Kepler, Vendelinus, and many others. Some of thoſe Writers conſidered this apparent 
compleating an Hypotheſis before there were ſufficient Data, they went even ſo far as to determine the Maximum and 


And as it is too common for many ingenious Men to make all their Knowledge to aſſume the Form of a Syſtem, 


Birth of our Saviour, with which it is now clear and evident that they have no Connexion. 


by Gaſſendi, Kircher, and Nicciolus, who endeavoured to explain away the Appearances of Variation from the imperfect 


one and the ſame Royal Highway, namely, the Ecliptick, through which the Sun ſhould appear to make his invariable 


IN THE RISE AND PROGRESS OF GEOGRAPHY. 
. 5 ASTRONOMERS 
| Tycho Brahe =— ” + RE 5 © 8 1586 239 31 go" 


but from ſome other of his ſelect Obſervations with the Corrections of Ricciolus - J 87 23% 29 30, 


N. B. Tycho was the firſt Aſtronom 


ES | 1593 23% 30 of 
er who made Allowances for the Errors in Obſervation 
from Refraction. 8 — 3 | | 
Philip-Lanſberg 1. 5 e . 4 F 7 2 a 3 1589 22” 20 107 
but corrected by Ricciolus - ES oO.” — - „ „ 
Clavius, Scheinerus & Galileo „ i - . KR 8 1600 239 30 o 
Vendelinus according to his own Parallax - = 2 — — - 1620 239 30 15” 
but according to that of Ricciolus — 5 2 - - - r 
Peter Gaſſendi — - — 4 e K A 1630 23* gr of 
Ricciolus - „„ — = h 1 8 ga 8 1643. 2 30 of 
Bullialdus „ 8 -. 8 - — — HE 237 02-0 
Caflini by the Gnomon in the Church of St. Petronius at Bologna — — — i05s 23% 29 0 
M. Richer at Cayenne, according to Caſſini - Eo.” „„ „ „ 
Mr. Hamme - -  « = „ 33 5 1689 239 28 56“ 
M. Bianchini — — — — — — =__ WO 1703 % „ 
M. Horrebow „ — ä — = - 1 4 3 _ 1709 23 28 47”. 
M. De Louville. Memoires de VAcademie 1714, p. 88. 


re — // .--  Ini4 26” a on” 


The ſame from Obſervations at Marſeilles. Memoires de I'Academie 1716, p. 59. - 1716 239 28' 247 
M. De la Condamine at 1 „)) GS he” ® — — - 1736 2328 24” 
Dr. Bradley and M. de la ille — — — . — _ * 1 750 20” 29 19” 
Mr. Maſkelyne, January 11! - „%%% — 168 23% 28 10˙ 


of the Inſtruments of the earlier Aſtronomers, that we cannot deny the Diminution of the Obliquity of the Ecliptick, 


And yet this Poſition in Aſtronomy hath had a various Fluctuation of Opinion concerning it, having been adopted 


at laſt, Time, which is the great Touchſtone of Truth, by the Aſſiſtance of better Inſtruments of Obſervation, has at 
laſt eſtabliſhed it beyond the Power of Contradiction. | 


Thebit Ben Corah, the Arabian Aſtronomer, who, according to ſome, flouriſhed in the IX", and according to others, 


in the End of the XIII“ Century, was the firſt who aſſerted the Variation of the Sun's Declination under the Name of the 
Motion of Trepidation. ” | | 


This Opinion was reſumed upon the Revival of Aſtronomy in Europe by Purbachins and Regiomontanus, Copernicus, 


_— 


—— 


Change of Declination to be owing to a ſmall periodical Vibration of the Axis of the Earth; and being over defirous of 
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the Minimum of this Vibration, pretending to fix the very Year when it changed its Direction and began to increaſe. 


oo 
ks pw N 1 < - 
E 1 2 ITT; 


which is the great Bane of Science, they endeavoured to calculate and apply theſe critical Periods to the Creation and 


The oppoſite Opinion that the Obliquity of the Ecliptick had been invariably the ſame in all Ages, was maintained 
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Manner in which the Ancients obſerved, and from the Contradiction and Inconſiſtency in many modern Obſervations, 
of which indeed the Examples were too frequent. And they were the more inclined to this Idea of no Variation 
whatever, foreſeeing that a gradual Diminution of Declination would introduce a new Principle of Corruption into 
the very Stamina of all aſtronomical Tables. For there muſt be new Calculations made from time to time of oblique 
Aſcenſions, the Latitudes of the Planets and fixed Stars, the Semidiurnal Arcs, and the very Motion of the Sun him- 
ſelf deduced from Declination, beſides the infinite Number of Problems which depend upon Latitude. They there- 
fore concluded it much more probable to ſuppoſe © God Almighty to have wil IED that there ſhould be for ever 
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« Path, and which ſhould be the conſtant Line and Boundary for determining the Latitudes of all the Planets .“ | 4 

Theſe and other Reaſons made ſo general an Impreſſion on the Aſtronomers of the laſt Century, that this Idea, nl 
of there being no Change whatever in the Obliquity of the Echptick, became the prevailing Opinion in Aſtronomy for upwards 7 
of fifty Years ; with this difference however, that 235 30 was ſuppoſed to be the invariable Declination, according to 
Ricciolus and others; whereas Meſſieurs Flamftead *, De la Hire and Caſſini, who were the great practical Aſtronomers 
at the Beginning of the preſent Century, lowered their Station one Minute, and adopted that of 239 29. | 


© Riccioli Almageſt. Vol. 1. p. 164. Flamſteed 


ii Hiſtoria Cæleſtis, Vol. 3. Prolegom, p. 124. 
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M. De Louville once more revived the Theory of the Variation of the Obliguity, in two ingenious Papers publiſhed in 
the Memoires de VAcademie des Sciences for 1714 and 1716, where M. de Fontenelle, in giving his Account of the laſt of 
theſe, has the following Obſervation: © Malgre toutes les raiſons de M. de Louville, les autres Aftronomes de I Academie ſont de- 
« mcurts attaches a PObliquite conflante de I Ecliptique de 23% 29 . And agreeable to this there is a Paper publiſhed by M. De la 
Hire in the Memoires of the ſame Year, 1716, in defence of his own Opinion and that of the reſt of the Academy. 

But the more ancient Doctrine of the Diminution of the Obliquity of the Ecliptick, was at laſt compleatly re- eſtabliſned 
by the accurate Obſervations of Dr. Bradley, publiſhed i in the Philoſophical Tranſactions of 1737, where he not only 
clearly proves the uniform leſſening of the Declination, but has diſcovered a ſmall periodical Variation of 18“ in this, 


Diminution, increaſing and leſſening its Quantity by turns, according to the Revolution of the Nodes of the Moon 


which is called the Nutation of the Earth's Axas. 
Bullialdus, in his Afronomia Philolaica, publiſhed in the Middle of the laſt century, when he ee the Va- 
riation of the Declination, has added his Opinion, © that it was impoſſible to inveſtigate thoroughly the phyſical Cauſe 


« of this Motion; we know, ſays he, the Reality of the Fact, but are RE. of the Principle ; neither can the ut- ; 


« moſt Force of Bums Genius diſcover theſe Cauſes *.” 


But M. Euler, not intimidated with this Dictum, and juſtly conſidering, that every Effect e produced muſt 126 a 
phyſical Cauſe, has applied with great Propriety the Newtonian Syſtem of Gravitation to the Solution of this N 
by ſhewing that the Attraction of the different Planets upon the Earth ought to produce this Effect *, and that too 


in the very Proportion in which it appears in Nature. 


This Digreſſion concerning the Obliquity of the Ecliptick, took its Riſe from the Obſervation of the Proportion of 
the Gnomon to its Shadow, record:d in Strabo, from which Ptolemy was led into an Error with regard to the Lati- 
tude of Byzantium, to which I ſhall now return. | 

The Arabians, who copied after Ptolemy's Geography, inſtead of correcting this Error of the Latitude of Byrantium, 
increaſed it to double the Quantity, as if they had been acquainted in general that there was a Miſtake of two De- 
grees without being told on which Side, and therefore they unfortunately added the two Degrees to the 435 given 


by Prolemy, inſtead of ſubtracting them; for all their Geographers * make the Latitude of Byzantium or, Conſtanti- 


nople 45“ inſtead of 41, which was an Error of four DE amounting to no leſs than 240 geographical Miles, or 
to 276 Britiſh meaſured Miles. 

It is ſurpriſing that the true Latitude of Conſtantinople was ſo groſsly miſtaken, and continued unknown for 0 lon 
a Time, though it was the Metropolis of the eaſtern Empire, and afterwards of that of the Turks. For Amurath III. 
who was a Cotemporary of Queen Elizabeth, having begun his Reign in 1574, and died in 1595, appears from two 


Letters of Vendelinus to Gaſſendi ', to have been the firſt who took the proper Steps to have it known. The Aſtrono- 


mers employed by him having found that in that Part of the City called Topchana, its Latitude was 41 go' and its 
Longitude 56e %. Haga, the Dutch Envoy, who gave Vendelinus this Account dated from Conſtantinople zo" April 
163 3, adds, that all the Arabian Mathematicians there were of the ſame Opinion; though he mentions at the ſame 
time, that there were no Aſtrolabs in that City fit for making an Obſervation. Vendelinus, who ſtill had greater Faith 
in the Obſervation as given by Hipparchus, adds the following Words: Vix bilem tenebis ſcio, vix riſum, Mi Gaſſende, ub; 


hec leges, ego ſcio Byzantu Latitudinem Pere mvemendam 43. grad. 20. min. Serralu prom ac veterts Byzantu 43- grad. 19. min. # 


verum eft Hipparchum inveniſſe illic eandem umbram ſolflitialem quam Pytheas Maffilie. | 

This Obſervation under Amurath III. had fill an Error of making the Latitude of Conſtantinople betwixt twenty 
and thirty Minutes too much, as was found by hn Greaves in 1638, who, being ſent into the Eaſt by Archbiſhop Laud 
for the Purpole of purchaſing oriental Manuſcripts, found the Latitude there to be 419 6' by means of a Braſs 
Quadrant of four Foot Radius“; it has been ſince more accurately obſerved 15 M. Chazelles' in 1694, and found 


tO o be — — — — — 1 _ 8 5 ho — 419 1' 0% 
by M. Condamine in 1731. - 5 70 5 2 ® T - 2 41 & o- 
Upon the oppoſite Shores of the Mediterranean, though much 1 more e weſterly, ſtood ancient Carthage. 
Ptolemy has placed it in the Latitude of — 8 1 5 1 8 LE 32 20 O 
But its Latitude, according to the beſt Obſervations, i 18 — = — 6 - 36% 52“ o 
Frror in Ptolemy _ 1 5 4 1 4 = 2 © © 4 32 of 


equal to 272 geographical Miles, or 313 Britiſh meaſured Miles. 
This, which is the ſecond Error, appears to have been founded upon the following Paſſage in Strabo, lib. 2. P. 133. 
„ 0 Y wv Aoyev EXE ro 75 4 νε,ν i oy EYE ro EVOEKG po Ta ü rr. In Carthage the Gnomon has the Gs Pr opor tion 
ty the equincoctial Shadow which I has to 7. Now by plain Trigonometry this Proportion muſt give us the Latitude of 


32 2%, which being fo near the Latitude adopted by Ptolemy, is a ſtrong 4ommer Loma that his Latitude was copied 


or tranſlated from the Obſervation as related by Strabo. 


Such was the Ignorance- of the World in Matters of Geography, that this remarkable Miſtake, which affected the 


* Nemoires de Academic R. des RG pour 1716, p. 64. 8, Cauſam porro illius motus Phyſicam inveſtigare penitus impoſſibile eſt, 8 rem eſſe, 
ſed cauſam illius ignoramus, nec poteſt humani Ingenii Aae pervidere Cauſas illas. Bullialdi Aſtronomia Philolaica, lib. 5. cap. 5. p. 229. 8 M. Euler's 
Paper is in Tome X. of the Memoires de Berlin ſur les Inegalites de Saturne, p. 79. See likewiſe two Papers of M. De la Lande dans les Memoires de l' Academie de 
Sciences pour 1758 & 1761. Ani his Aſtronomie, § 2186, &c. p. 1029, &c. Abulfeda, Naſſar Eddin, Ulug Beg, Binæ Tabulæ Geogt. editæ a Jo. Gravio 
1652, Scelkewiſe J. Gen aves's Letter to Archbiſhop Uther, publiſhed in the Philoſophical Tranſactions No. 178, for December 1685. 


1 Gaſſendi Oper 2 Tom. VI. p. 427. & p. t. & Philoſophical Tranſactions for December 1685, and Greaves' Works, Vol. II. p. 364. 
1 Mewmoires de I Academie des Sciences pour 1721. p. 75. & pour 1732. p. 49% 1 12555. | 
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Whole Coaſt of Africa from the Straits of Gibraltar to the Cape of Mercury, now called Cape Bona, ſtood unnoticed till the 


MF 


” _- 8 © 
4. 
. 


ON THE RISE AND PROGRESS OF GEOGRAPHY. 13 


Beginning of the laſt Century, when Snellius, in a Letter to Gaſſendi dated July 20 1625, ſays, that by Gaſſendi's Ob- 


+ fervations he had difcovered an Error in Prolemy's Latitude of Carthage of three Degrees. Atque adeo Ptolemeum quo- 


gue in Latitudine Carthaginis Hipponis Regia facile tribus gradibus aberrare. Id clariſſime veſtre Obſervationes coarguunt, pro quibur 
Veggraphiæ totius nomine, vobis & weſire diligentie gratulor, earum enim expers ſecundum Ptolemeum pronunciaſſem®. 
See likewiſe a Paper of M. Deliſle in the Memoires de PAcademie des Sciences pour 1714, p. 236. 12”, 75 
Ibe Length of the Mediterranean is the Third capital Miſtake in Prolemy's Geography. It is generally meaſured from 
the Straits of Gibraltar to the Bottom of the Bay of Iſis, where Alexandretta, or Scanderoon, now ſtands, whoſe an- 
cient Name was Alexandria ad Tſum, to diſtinguiſh it from other Cities of the ſame Deſignation. | 
The Longirude of Alexandria ad {ſam from the Canaries, or Fortunate Iſlands, according to Ptolemy* 69 30 
The Longitude of Gibraltar, anciently Calpe, or the Pillar (viz. of Hereules) in the Inner Sea, cui rhe dröge „ 
5 bareoon, according to che ſame ® — - - „ - - " 1 Fe 
Their difference of Longitude according to him“ - LE GE EEE RS V0: 
The difference of Longitude between theſe two Places according to the lateſt Obſervations - „5 


,,, dd / e k de 4 
This amazing Miſtake which Ptolemy committed in overrating the Length of the Mediterranean, and which con- 


tinued in all our Maps more or leſs till the Beginning of the preſent Century, took its Riſe from the ſuppoſed Sur- 


veys of different Perſons of Reputation recorded by Strabo, ſeveral of whom ſeemed to confirm the Authority of 
each others Computation by entering into the ſmalleſt Intervals of Diſtances with an Appearance of Accuracy, and 


then bringing it nearly to the ſame Meaſurement; ſo impoſing is that Concurrence of the various Teſtimonies of 
Error, that gives it now and then for a Time the Colour and the Semblance of Truth. | 


oF Strabo* ſays, the greateſt Number agreed in allowing that the Diſtance from the Bay of Iſſus to the weſtern Ex- 
tremities of Spain, was a little leſs than 30000 Stadia; and as he mentions that from the Columns to the weſtern 
Part of Spain, called the Sacred Promontory, now Cape St. Vincent, was a Diſtance of 3000 Stadia, therefore the Diſ- 
tance from Gibraltar to Iſſus was leſs than 27000 Stadia ; in the Detail which he gives afterwards he makes it 26500 
and upwards, in the following manner. | 9 5 e | 

| | | | | | Stadia. 

From the Bay of 1ſus to Rhodes = « — %% d OT 
From Rhodes to Salmonzam, being the eaſtern Promontory of Cree 1000 
From Saſmonium to the Ram's Head, en1 Kpid peronoy, being the weſtern Promontory of Crete „„ Mace 

in this Diſlance he ſays more than two thouſand, Ne i dg. | X 

From thence to Pachynus, being the South-eaſtern Promontory of Sicily = - „„ 1 - #4700 
From Pachynus to the narrow Sea, ei mophuoy, viz. betwixt Sicily and Africa, more than a thouſand, Taiz; 5 yiame 1000 
From the narrow Sea to the Columns (viz. of Hercules) or Gibraltar . „ CCS qo: 
26500 


If we reduce theſe to Degrees of Longitude by Ptolemy's Method of allowing 400 Stadia to 4 Degree of Longi- 
tude upon the Parallel of 36% it will make the Length of the Mediterranean to be 66“ 15 and upwards, which is 
only 4* 15/ more than what are given by Marinus whom Ptolemy * ſtrictly adhered to in this Computation. | 


From Calpe to Caralli in Sardinia, now Cagliari 5 1 < 3 „ . 
From Caralli to Lilybæum in Sicily — — 2 4 Ba 4 4 > 8 4 30% 
From Lilybeum to Pachynus a - N . - 5 Fe E 
From Pac hynus to Tenarus in Laconia - - a . * - SO Po Ow 
From Tzenarus to Rhodes „ = — — Fi 8 5 oa 5 ge uo 
From Rhodes to us „ 5 * a 8 > 5 „»»»! 

629 G 


Pliny has likewiſe given us two Coraputations of this Diſtance, one from Polybius, and the other from 


| Agrippa, 
which I ſhall firſt ſtate in his own Words *. | 


Polybius—ab eodem initio (viz. Gaditano freto) ad Orientem recto curſu Sictham x11 Lx mill. ccccc paſſuum. 


Cretam cccLxxv. u. paſſ. Rhodum cLxxxvi. M. ccccc. paſſ. Chelidonias tantundem, Cyprum cccxxv. . paſſ. 
Inde Syriæ Seleuciam Pieriam“ cxv. u. paſſuum. Quæ Computatio eflicit vicies ter (lege quater ſecundum Hardoui- 
num) centena xl. u. paſſuum. Agrippa hoc idem intervallum a freto Gaditano ad ſinum Iſſicum per Longitudinem 
diretam xxxIIII. XI. paſſuum u. taxat, in quo haud {cio an ſit error numeri, —hzc eſt menſura inermium, & pacata 
audacia fortunam provocantium hominum. POL : N 
The Numbers of Polybius in the Detail, make the Diſtance amount to 2448: Roman Miles, but when he ſums it 
it up he calls it 2440 Miles, according to Hardouin's reading from the Chiffletian MS. for 2340 would have contra- 


= Gaſſendi Opera, Tom. VI. p. 303. " Ptolem, Geogr. p. 127. + ® Ptolem, Geogr. p. 35. | o Snellius, by miſtake in his Erate/thenes 
Batavus, lib. 2. p. 232, ſays, that Ptolemy made it to be nearly 68“ 30“, and propoſes a Correction of his own as if it ſhould be 622 31”. | 
9 Ownaoyzrs Yap 04 Taro, &c, Strabo, lib. 2. p. 10h. r Ptolem. Geogr. lib. 1. cap. 11. p. II. 


Ptolem. Geogr, lib. 1. cap. 12. p. 13. 
t Pliny, lib. vi. cap. 33. Pieria Seleucia was a little to the South of 1he Bay of Ius, and being under the ſame Meridian, they were equally diftant from 
We Straits of Gibraltar, | 
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dicted the very Numbers he had given. Agrippa computes the ſame Diſtance to be 3440; but Pliny, when he quotes 
this, adds a Suſpicion of his own, as if there was an Error in the Numbers of Agrippa, in quo haud ſcio an fit error numeri; 
inſinuating as if the two Diſtances were perhaps the ſame in the two Authors, as the adding one x too much in the 
/umbers of Agrippa, might occaſion the Difference of one thouſand Miles in his Computation exceeding that of 
Polybius, and being really, as I ſhall make it appear, the Exceſs above the true DiſtancdgeQ. 5 
Let us therefore ſuppoſe that Ptolemy had adopted the Numbers of Polybius, and made the Tranſlation or Reduc- 
tion of them into Degrees and Minutes, we ſhall find that it would have given him nearly the true Difference of Lon- 
gitude of the Mediterranean as it has been ſince determined by the moſt accurate Obſervations. For by Norwood's 
Menſuration in 1635 of the Diſtance between London and Vork“, it was found that @ Degree on a great Circle of the 


Earth contained 367196 Englith Feet, being a little more than 694 Engliſh Miles ; and therefore by the Proportion of the 


Ladius to the Coſine of the Latitude, 297067 Feet will be found equal to a Degree of Longitude upon the Parallel of 369. 
But as the Roman and Engliſh Foot is nearly equal, and 5000 Feet made a Roman Mile, therefore'73 Roman Miles 
and four Tenths will aniwer to a Degree on the Equator, and 59 Roman Miles and four Tenths to a Degree of Longi- 
tude on the Parallel of thirty ſix Degrees of Latitude. : 18 


Now if we divide 2448.5 by 59.4, it will give us 41 13“; or if we take it only to be 2440, it will give us 41 4 for 
the Length of the Mediterranean from Gibraltar to the Bay of Iſſus, according to Polybius. And as both of theſe 
difſer very little from the Longitude of 41? 28, which is found by the beſt modern Obſervations, I muſt confeſs that 
this degree of Exactneſs and Coincidence of Computation is to me altogether aſtoniſhing, and is a new Confirmation 


of the great Accuracy of the Ancients in their Surveys“. 


4 - 


lf we next take the Meaſure given by Agrippa of 3440, in which Pliny ſuſpects there was a Miſtake, and divide it 


in the ſame manner by 59.4, it will give us 58* 20' for the Length of the Mediterrancan, according to Agrippa: But as 
the Length given by Strabo amounted, as I have already mentioned, to 66® 15', therefore Ptolemy ſeems to have taken 
2 middle Path betwixt theſe two erroneous Computations of Strabo and Agrippa, when he adopted that of 629. 

The great Misfortune of ancient Geography, and which indeed confined it to ſuch a lingering State of Infancy, 
was, that the true Method of determining with Accuracy the Difference of Longitudes was a Matter of ſuch Difficulty, 
and remained ſo long unknown. It is not therefore ſo much to be wondered at, that almoſt all the Longitudes given 
by Ptolemy are erroneous, and that this remarkable Miſtake in particular continued undiſcovered and uncorrected 
for many Centuries together. „ 3 

One of the firſt Attempts to rectify the Length of the Mediterranean, was made under the Auſpice of Monfieur de 
Peireſt in 1635. He was one of the moſt eminent Men of his Time; and if we may judge from his Life, wrote 
by Gaſſendi, no Perſon contributed more effectually to the Reſtoration of Learning upon clear and ſolid Principles, 
which began then to be better underſtood, and to make quicker Advances than it had done in any former Age. 

Gaſſendi informs us”, that M. de Peireſk, with a direct View to the correcting the Errors in the Longitudes of dif- 
ferent Places, took particular Pains to get Obſervations made at Marſeilles, Aleppo, and Grand Cairo, of an Eclipſe of 


the Moon which happened in Auguſt (viz. the 27) 1635. Before that Time the Difference of Longitude between 


Marſeilles and Aleppo had been ſuppoſed to be 45, but by theſe Obſervations it was found only to amount to- 209 ; 
ſo that by this a very conſiderable Correction was made in the Length of the Mediterranean, by cutting off the Diffe- 
rence of one whole Hour, or 15 at once. | | | | | 
Geography was at this 'Lime flattered with the Hopes of being ſoon brought to a fuller State of Perfection than it 
had ever before attained, for the Eclipfes of the Sun and Moon were then thought ſufficient to determine the Lon- 
gitudes of all Places with a tolerable Accuracy. But when the ableſt Aſtronomers began to apply themſelves to this 


Branch of practical Knowledge, they ſoon found that from theſe Eclipſes attended to and obſerved, as they were 


with the utmoſt Care, no clear Deduction could be made of the Longitude of any one Place to any ſufficient Degree 
of Exactneſs, and the more Obſervers they employed at different Places, they generally by that increaſed the Mul- 
titude of Contradictions and apparent Differences of Eſtimation. WO | 

Ricciolus has collected the Obſervations of no leſs than fifty fix Eclipfes of the Sun and Moon which had ha 
pened from 1560 to 1658, all of which had been obſerved by Men of the firſt Reputation in Aſtronomy in that Age; 
but when they came to be compared, it was then evident, to the great Mortification of Science, that no two Eclipſes 
obſerved in the ſame two Places by the ſame Men, ever cxhibited the ſame Quantity of Longitude. Nay, it was rare 
if the very ſame Eclipſe did not give a different Longitude according to the Obſervation of the ſame Obſervers taken 
from the four critical Times in every Lunar Eclipſe, which are the BEGINNING, the IMMERS1ON, the EMERS1oNn, and 
the Exp. RCW 155 5 | . 

It was for theſe Reaſons that ſeveral eminent Aſtronomers, ſuch as Fournier“, Kircher, and even Ricciolus „ gave 
up the Correction of Geography by the Application of Eclipſes of the Sun and Moon alone, as being a fruitleſs and 
deſperate Undertaking. | | | | | | 


„Dr. Wilſon's Diſſertation on the Riſe. of Navigation, prefixed to Mr. Robertſon's Elements of Navigation, in two Vols, 24 Edit. 1764. 
z See a Paper of M. Deliſle's upon the Meaſures of the Ancients in Matters of Geography. Dans les Memoires de 'Academie des Sciences pour 1714. 
Et omnium quidem Obfervata commemorari heic non poſſunt; ſed taceri tamen non debet; quod pro votis Peireſkii fuit, conſtitiſſe exinde Tabulas Chartaſque 

Geographicas omneis nimis a nobis abducere illa Ægypti ac Syriæ loca, Quippe cum tribus prope horis, hoc eft gradibus quadraginta quinque Aleppum Maffilia 

Orientaliorem conſtituant; p:odiderunt Obſervationes integram pene horam detrahendam eſſe, quod inter hæc loca non plures quam trivinta grad 

ati Gaſſendi Opera, Tom. V. p. 324. The real Difference of Longitude has been ſince found to be 31% 58, BY | 
« Furnerii Hydrograph, lib. 12. cap. 25 & 26. d Riccioli Geog aph. lib. 8. cap. 19. p. 363. | : 
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 Ricciohus has endeavoured to account for the many Inconſiſtencies that appeared in comparing their Obſervations 
ariſing, as he apprehended, from the following EIORHT different Cauſes. | | | | 
1*. Becauſe there was a kind of Smoke or Umbrago which generally darkened the eaſtern Part of the Moon before 

the Diſk really entered either the Umbra or the Penumbra of the Earth. 5 | 
2. From the Inequalities upon the Diſk of the Moon, p rticularly on the eaſtern Side, where the Eclipſes always 
begin, and is generally termed Littus Eclipticum, the Shore of Eclipſes. | | 
3˙.. From the Penumbra of the Earth varying according to the different Denſity of the Air. BI | 

4*. From the Atmoſphere of the Earth, being ſeldom exactly ſpherical, ariſing from the Tumor of the Vapours in 


affect the Beginnings and Cloſes of Eclipſes. 


58. From a Sort of Atmoſphere ſometimes obſervable about the Moon, which had been taken notice of by Maſtli- 
nus in the Eclipſe of April 3* 1605, and by Vendelinus at ſeveral different Times, which occaſioned an Indiſtinctneſs 
in the Obſervation of the Cloſes of Eclipſes. | | f 
6. From the Moon being like the Stones of Bologna, liable to abſorb and retain the Rays of the Sun after the di- 
rect Rays are intercepted, by which there is a ſmall Appearance of faint Light left upon the Diſk, after it is com- 
pletely immerſed in the Shadow of the Earth. | h wi | hot 
_ 7". From the Difference in the Eyes of the Obſervers, which are often quicker or {lower in their Obſervations of 
the Beginnings and Ends of Eclipſes, and which cannot even be remedied by the Aſſiſtance of Teleſcopes. 
8", From the Inaccuracy of many in determining the Times of Eclipſes, from the Imperfection of Inſtruments 
and the Uſe of them in taking the right Aſcenſions, Azimuths and Altitudes of Stars near the Meridian, or in their 
Tables of Sines and Logarithms, or in their Calculations from theſe Tables. | 7 | 
Such were the ſuppoſed Cauſes which made the Aſtronomers in the. Middle of the laſt Century prefer even com- 
mon Itineraries and chorographical Maps to the Eclipſes of the Moon for determining the Longitudes of Places at a 
ſmall Diſtance from each other. But when the Intervals were very conſiderable, they did indeed. allow that Eclipſes 
well obſerved might be of great Uſe; yet ſtill, however, in thoſe greater Diſtances, they were of Opinion that they 
ſhould only be admitted under Reſtrictions; for as Errors of 16 or 20 of Time, equal to 4% or 5* in Space, were 
often found to occur, it made them reſolve never to acquieſe in rhe Longitude as determined by an Eclipſe, unleſs it 
was otherwiſe contained within the probable Diſtances examined according to the chorographical Intervals, 
The Length of the Mediterranean was therefore ſtill doubtful and uncertain, and continued a-Problem in Geogra- 
phy unreſolved during the greateſt Part of the laſt Century, till at length the Eclipſes of the Satellites of Jupiter were 
made uſe of and found effectual for that Purpoſe. They had been firſt diſcovered by Galileo © on the 7th of January 
1610, by means of the Teleſcopes invented by Metius in Holland in 1608, and the great Advantage that might be de- 
rived from them in determining the Longitudes of Places, was conceived very early by that great Aſtronomer, as 
appears from his Nuncius Sidereus, publiſhed in March 1610, which was within two Months of the firſt Diſcovery *. 
After twenty Years ſpent in obſerving them, he ſent a Propoſal to Philip IV. King of Spain, in 163 1 e, to introduce the 
Practice of applying them for the Purpoſes of Navigation and Geography. He afterwards made the ſame Propoſition 


4 


quence of which they ſent Aertenfius and Bleaw *, two of their beſt Aſtronomers, to Florence, to attend Galileo in his 
Obſervations, and to be initiated in all the Calculations neceſſary for compoling the Tables of the Motions, Revolu- 
tions and Eclipſes of theſe Medicean Stars, which was their Appellation at that Time in Italy. But theſe Ephemerides 
were ſoon interrupted by rhe Misfortunes which befel Galileo from the Inquiſition in 1633, for his having publick] 

adopted the Copernican Syſtem, which they were pleaſed to condemn as a moſt dangerous Herefy : And after oblig- 


Life in the Village of Arcetri, where he ſoon loſt his Sight; his many Years Obſervation of the Satellites having in 
all Probability brought that Calamity upon him. 5 5 | | 
The Imperfection of the Teleſcopes of that Age, long retarded the Progreſs of this Diſcovery. Greaves * mentions 
in a Letter dated from Sienna Auguſt 25 1639, that Galileo never made but two good Glaſles, and theſe were of old 
Venice Glaſs. What ſome others made uſe of in their Obſervations were either ſo indiſtinct from the ſmallneſs of 
their magnifying Power, or from the Inexperience of the Obſervers, that they often confounded the Satellites with the 
fixed Stars that were near them. Thus Antonius Maria Schyrleus de Rheita, a Capuchin, thought he had diſcovered a: 
Cologne, on December 29 1642, five new Satellites round Jupiter, making up the Nunber ne, which Gafſendi' refuted in 
a Diſſertation wrote on purpoſe, ſhewing that the Capuchin had converted ſome of the fixed Stars in the Conſtellation - 
of Aquarius into Satellites. But notwithſtanding this, Fontana and Zupus, two Aſtronomers of Naples, perſiſted in the 
ſame Error; Fontana pretending to have obſerved them from 1630 to 1646, when he publiſhed his Obſervations®, 
mentioning the Days when he has ſeen ſometimes 7, 8 and 9 Satellites, and none of them ever above ten Diameters 
of Jupiter's Body diſtant from Jupiter ; and he concluded they could not be fixed Stars, becauſe he lengthened the 
Tube of his Teleſcope when he looked at theſe Satellites, whereas he contracted it when he viewed the fixed Stars. 
Zupus went {till farther, and aſſerted in a Letter to Ricciolus, dated February 4", 1644, that he had ſeen to the Number 


© Tres primum primuſque Galilzus, Anno 1610, die 7 Januarii hora noctis prima deinde nunquam plures quam guatuar prope Jovem Stellas detexit. Riccioli Al- 
mageſt. Vol. i. p. 489. 4 Gaſſendi Opera, Vol. v. p. 275. Wangrenus initio Se enographick. ' Riccioli Geogr. p. 317. 

2 Weidleri Hiſtoria Aſtronomiz, p. 425. Les Hypotheſes & les Tables de Satellites de Jupiter par Caſſini, p 3. Ed. 1693, dans le Recueil d'Obſervations pour per- 
feAionner PAſtronomie & la Geographie. ' Greaves's Works, Vol. ii. p. 480. i Gallcndi Opera, Tom, iv. p. 511. k Novez Cæleſtium 
& Terreſtrium Rerum Obſervationes. | 


N | 2 of 


different Places, by which neither the Cone of the Umbra or Penumbra would be uniform and perfect, which muſt _ 


to the Dutch, who embraced it more readily, being at that Time the great Encouragers of Navigation. In conſe- 


ing him to make a ſolemn Recantation, they firſt impriſoned him, and afterwards ſoftened it by a Confinement for 
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of twelve Satellites, and ſent him a Delineation of their Situations and Diſtances. And though Reinerus had aſſured 
Ricciolus upon this Occaſion, that he himſelf, in ten Years Obſervations, had never ſeen but four; yet Ricciolus, 
when he publiſhed his Almageſt in 1651, was ſo puzzled with theſe various Accounts, that he would not venture to 
give an Opinion which of his Friends the Aſtronomers were in the Right, and therefore choſe to pronounce upon 
this Queſtion in the Words of the Roman Prætors when they were at a Loſs how to determine a Cauſe, Anplius, quia. 
non liquet', = | | | ern; 8 

In chis State of Uncertainty it was ſome Time before the Theory of the Secondary Planets came to be regularly re- 
duced into Tables; and though Simon Marius firſt, and after him Baptiſta Hodierna, compoſed Ephemerides of their Mo- 
tions, yet nothing of that ſort was found to be ſufficiently accurate for the Purpoſes of Longitude, till M. Coffin: pub- 
liſhed his Tables of the Revolutions and Eclipſes of the Satellites in 1668“. | e eee 88 ng 

The firſt Opportunity of effectually applying this Theory to the rectifying of Geography, was ſuggeſted by M. 
Caſſini, and taken by M. Picard in the Years 1671 and 1672, who made a Voyage for that and other Purpoſes to 
' Uraniburgh, the Obſervatory of Tycho Brahe, which was ſituated in the little Iſland of Huena in Denmark, being in the 
Entry of the Baltick, betwixt Copenhagen and the Sound. He there obſerved two Immerſions and three Emerſions 
of the firſt Satellite of Jupiter, which were afterwards compared with the ſame obſerved by M. Caſſini at the Obſer- 
vatory at Paris. The two Immerſions were on October 25" 1671, and January 4" 1672 ; the three Emerſions were on. 
March 14", March 29", and April 6* 1672. The Mean of all which compared with thoſe of Paris, gave a Difference 
in Time of 42' 10”, being equal to 10? 32' 30“ Difference of Longitude. The Teleſcope uſed at Paris was 18 Feet long, 
that at Uraniburgh 14 Feet; both of which had nearly the ſame magnifying Power. Os 

It was then apparent how ineffectual all the former Methods had proved for determining this Queſtion, as Kepler, 
who preferred the Eclipſes of the Sun, had calculated the Difference of Longitude half a Degree too little. Ricciolus 
had made a Miſtake of almoſt a whole Degree too much ; and Bullialdus and Longomontanus, who had obſerved ſo many 
Lunar Eclipſes at Paris and Copenhagen, had made a ſtill greater Error of one Degree and a Half", 3 

| have been the more particular in explaining minutely this firſt Experiment made by means of the Satellites, be- 
cauſe it gave at once the Difference of Longitude in the cleareſt Manner beyond the Poſlibility of a Doubt; and it 
likewiſe communicated the certain Proſpect of rectifying the whole Extent of Geography as to Longitude, upon Prin- 
ciples that were Selt-evident, and not liable to any Miſtake whatever. | 


In conſequence of this Succeſs, Meſſieurs Picard and De la Hire, two of the French Academicians, were imme- 
diately employed in examining and correcting the Map of France; in dving which they were obliged to contract it 
every where within leſs Boundaries than it was ſuppoſed according to their former Maps to have occupied, pareing 
off one Degree and upwards of Longitude from the weſtern Capes of Bretagne, and from thence Southward nearly the 
ſame Quantity all along the Coaſt of Poictou, Guienne and Gaſcogne, to the Bottom of the Bay of Biſcay ; and in like 

manner they cut away half a Degree from the Shores of Languedoc and Provence; which gave occaſion to Lewis XIV. 
to tell them in Joke upon their return, That he found by their Journey he had ſuffered a Loſs of Part of his Kingdom *, 

Other Acadenucians determined by the ſame Method the Longitudes of the Ifle of Goree, near Cape Verd, on the 
Coaſt of Africa, and of Guadaloupe and Martinico in the Weſt Indies“. And as M. Caſſini had greatly improved his 
Tables of the Satellites of Jupiter, and publiſhed a new Edition of them in 1693, it was then thought proper to 
{end Al. Chaze/les up the Levant, to obſerve the Longitudes and Latitudes of Scanderoon, Alexandria and Conſtanti- 
nople, in order to determine the Length and Breadth of the Mediterranean, which he executed with great Ability. 

The Longitude of Alexandretta, or Scanderoon, was found by him to be 34® 15 Eaſt of the Meridian of Paris, from a 
Tranſit of the firſt Satellite of Jupiter over the Body of that Planet January 14* 1694, from a Conjunction of the firſt 
and ſecond Satellite which happened the ſame Day, and from two Emerſions of the firſt Satellite which happened 
on the 22“ and the 28" of the ſame Month; all of which being compared with the ſame Obſervations made at Paris 
by NI. Caflini, gave a Difference in Time of two Hours and ſeventeen Minutes, which being reduced to Space, gave 
the Longitude as above-mentioned ". | | 

Ihe other Part of the Longitude of the Mediterranean, containing that Diviſion of it from the Meridian of Paris 
to the Straits of Gibraltar, has not hitherto been ſo accurately determined. M. Deſliſle mentions in a Memoire drawn 
up for the Information of the Duke of Orleans, then Regent of France, © That no aſtronomical Obſervations had 
„been made tor aſcertaining this Diſtance prior to the Year 1720;” he had therefore by the Aſſiſtance of the Sea 
Charts made it to be 7? 30' from the Meridian of Paris to that of Gibraltar, having confidered Algiers to be 19 2 5 to 
the Eaſtward of that of Paris. But by an Eclipſe of the Moon obſerved at Algiers by the Miſſionaries of St. Lazare 
on Augull 6® 1729, mentioned by M. De la Condamine, it would ſeem that Algiers was 7' 1;” to the Weſtward of 
Paris, which makes a Difference of 1% 32' 15“. So that there will a Doubt ſtill remain with regard to the exact Situa- 
tion both of Gibraltar and Algiers ; and they may therefore be ſuppoſed to be included under M. Defliſle's Remark *, 
« That there are many Places upon the Earth, the Knowledge of whoſe Situation is eſſentially neceſſary for Geogra- 


| Proinde cum Veritas nondum manfſeſta mihi fit, quæ amicitiz prævaleat; nolo litem dirimere inter amicos aut ullam de hac re ſententiam pronunciare ſed po- 
tius cum Romanis Pratoribus ad antiquam me formulam illum redigere, Amplius, quia nm liguet. Riccioli Almageſt. Vol. i. p. 490. n Fontenelle's Eloge 
ze XI. Cami dans les Nemoires de l' Academie des Scien 71 " Voyage d'Uraniboure M. Picard ; 
de MI. Caſſini dans les qe motres ve! ACQEEMIE des OCtENces pour 1712. Oyage ranidourg par MI. Ficard, p. 28. o The Outline of the 
. ; ad of 8 3. deere n — 87 — N ” y y 1 2 2 
two Mavs is publiſhed dans le Recrer  Cljervations pour perfect ionner Þ A/ironomie & la Geographie, par Meſſieurs de l' Academie Royale des Sciences. Paris, 1693. 
. - 1a Hire rec de 1 je d ö Po SET A 2 Rp 
y Fontenelle's Eloge OT D 7 d . ee Academie 3 pour 1718. | us, Obſervations Aftren:miques, p. 65. dans le Recueil 
Yn Wy .. e . PCC nner . tr On 83 0 { 3 : * * — 
Obſervations pour perfestionnet {LTONOoMI aA eograpnie : emoires de | Academie des Sciences pour 1721, p. 75. 0 Memoires de 
* 1 1 1 — * — * — = t react 1 d "_ ? — / 2 
I AcxJemie des Sei: nces pour 172% p. 477. Memoires de PAcademie de Sciences pour 1732, p. 404. Hy a dans 'Univers beaucoup de 
feu effentiels a la Geographic & a la Navigation, dans lefquels on n'a pas encore fait aucune obſervation pour en fixer la ſituation, & nous avons pluſieurs autres 
| ea. obſerves dont les circouttances en tendend la determination douteuſe. Memoires de l' Academie de Sciences pour 1720. p. 474. ; | 
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ON THE RISE AND PROGRESS OF GEOGRAPHY. 17 
phy and Navigation, in which there has been no Obſervation as yet made for that Purpoſe ; and there are beſides | 
many other Places, which though they have been obſerved, yet certain Circumſtances attending the Obſervation 
* have rendered the Determination doubtful.” | | N 


A 
5 


Since the Correction of Longitudes has been introduced by means of the Satellites of Jupiter, other Methods have 
| alſo been adopted and deviſed, which are proper and effectual for that Purpoſe ; ſuch as the Tranſits of Mercury and 
Venus over the Body of the Sun; Occultations of the fixed Stars by the Moon: And ſince the Lunar Tables have been im- 
proved by M. Mayer, another large Field has been opened equally applicable to this important Object, by meaſuring 
from time to time the exact Diftances of the Moon from the Sun, and: from a fixed Star of the firſt and ſecond Magnitude, 
Each of which Obſervations being carefully compared one with another, are like ſo many new Experiments which 1 
muſt either confirm or contradict the Longitudes that have been already obſerved. There is one fortunate Circum- = 
ſtance likewiſe attends all thefe various Methods, which is, that when they happen to differ in their Concluſion, | 
there is always a Limitation of Error pointed out, which gives ſo far a Degree of Satisfaction, and prepares the Way 
for bringing the Point that is thus unſettled, to a more ſpeedy and certain Determination. | 

In explaining the Miſtake of Prolemy in his over-rating the Length of the Mediterranean by upwards of one thou- 
| and Miles, and in ſhewing likewife the Method of its Correction, I have been gradually induced to trace the ſucceſſive 
improvements that have been introduced in taking the Longitude from that Period down to the preſent Times. It 
will not therefore be improper to give as a Counterpart ſome Account of the Time and Manner of rectiſying the Latitudes 
„ ˙ 25tt 0721911 We) let OR pic Fo 


# 


Little was done in Geography from the Days of Ptolemy to the Reſtoration of Learning in Europe, for the Arabian 
Geog copied and retailed all his principal Errors. They obſerved indeed under their Caliph Almamon, in 
the Beginning of the IX Century, a Degree of Latitude on the Plains of Sinjar, or Shinar, near Babylon“, and found 
it to meaſure 567 Arabian Miles, each of which conſiſted of 4000 Cubits, or 6000 Feet, from which they determined 
the Circumference of the Eartn .. . 7 171 75 2 
When Science began to be revived in Europe, it was ſome time before the Aſtronomers of that Age were able to 
obtain Copies of Ptolemy's Geography; and even then it was with Difficulty they could read and clear the Manu- 
ſeripts of ſome of their groſſeſt Errors: For wherever Numbers were inſerted in any Author, and made the Bulk of 


the Compoſition, the Miſtakes were generally multiplied more abundantly in the tranſcribing; becauſe the Senſe 


did not there, as in moſt other Books, by a kind of Self- evidence, aſſiſt the Copier in preſerving the Authenticity of 


It required likewiſe ſome longer Space of Time before the Aſtronomers conſtructed proper Inſtruments in order 
w try whether theſe Latitudes ſo recorded, correſponded with the Situations as they really ſtood in Nature. But 
when they came actually to obſerve them, they diſcovered the Latitude of many Places materially different from 
hat had been ſet down by Ptolemy; and finding this Variation in ſome of them to be nearly of the ſame Quan- 
tity, inſtead of accounting for this Difference from the Imperfection of Inftruments, the Inaccuracy of Obſervers, 


and the Method of Ptolemy's Converſions, which I have already explained, they haſtily concluded that the Axis of 


the Earth had ſhifted its Poſition, by which the Latitudes of all the Places in Europe had been increaſed. This was 
the Idea of Dominicus Maria of Ferrara about the Year 1489*, who fancied that the Variation was at the Rate of one 
in 1050 Years; ſo that after a long Revolution of Ages, it would happen that the Countries now under the 
frigid Zone ſhould be found in the Torrid; and that in like manner thoſe Regions which ſuffer from the Violence of 
the Heat, ſhould gradually paſs into the temperate and frigid Zones. Men of warm Imaginations might eaſily work 
up this Dream of Geographers into a beautiful and an equitable Diſpoſition of Nature”, {5 = pq 
This Hypotheſis was again adopted by Maginus of Bologna, about a hundred Years after, towards the Cloſe ot 
the XVI Century, in which he had the Concurrence of ſeveral of the Italian Aſtronomers. And their Authority 
made ſuch an Impreſſion upon Tycho Brahe, that being deſirous of clearing up a Doubt which he thought had ſome 
Foundation, he therefore applied to the Republick of Venice“ to ſend ſome good Obſervers into Egypt, to verify 
whether the Height of the Pole was ſtill the ſame at Alexandria as it had been found by Ptolemy. For as that City 
had been formerly as it were the Metropolit of Aſtronomy, there could be no Doubt but that the Height of the Pole there 
muſt have been accurately obſerved for a long Series of Years by their ableſt Aſtronomers, and that Ptolemy muſt 
have examined it himſelf with his utmoſt Attention before he had made uſe of it in his aſtronomical Calculations: 
But Tycho's Requeſt was not then complied with. However, when the Obſervation was made, it did not ſufficiently 


*. Greaves, in his Preface to Abulfeda's geographical Deſcription of Chorazmia, &c. being the Countries beyond the River Oxus, 
End of his Epochæ Celebriores, has theſe Words: Abulſeda alibi refert Aflronomss jufſu Aimamonis in Campis Sinjar, prope Babylonem, ex Obſervationibus deprehendiſſe Lv 
Mlliaria & 3 uni gradui competers. Ricciolus, in his Almageſt, Tom. I. p. 61. quotes Alfraganus as ſaying, that this Menſuration was made on the Plains of Fin ar, 
adjoining to the Red Sea. Almen Rex' Arabum ut riert Aſraganus—convocatis pluribus Sapjentibus Geometris juſſit eos in Campis Fingar juxta rectum iter Maris Kabel 
explerare, guat Milliaria infint uni Cradui Aeridiuni Cirruli; Qt. | * Snellii Erate/lhenes Batavus, lib. i. p. 41. „ | 

v Some of the Geographers among the Ancients had given ſome Countenance to this ſingular Notion. Strabo tells us, lib, ij. p. 68. in the Beginning of his 
Second Book, that Eratoſtbenes was of Opinion that the Mountains of Afia were not then found to lie in the ſame Situation in which the ancient Maps had placed 
them, but had ſhifted towards the North, and that India had been attracted in the ſame Manner, and was become more northerly than before, ro yap ini 1d 

Eperovs, Tapardrlay 7% dbu fig rr oper vr avrory cure h, d x r Iv3oonv cpuricaripay dn ui . '3 en 
Pliny likewiſe, lib. xxxvi. cap. 10. when he memtions the Obeliſt which was erected in the Campus Martius at Rome, by means of which they determined the 
Lengths of the Days, and their Variations, ſubjoins, that the Obſervations for the laſt thirty Years did not anſwer, from ſome Change in the Heavens, or in the Po- 
ſition of the Earth, and which had been taken Notice of in other Places, Har Obſervatio triginta jam fert annis non congruit, ſive Solis ipftus diſſono curſu, & cali aliqua 
ratione mutato, froe uni verſa tellure aliquid a' centro ſus dimota, ut deprehendi & in allis locis accipio, c. | ST | 4 _ 

M. Caſſini dans les Memoires de Mathematique & Phyſique de 'Academie R. de Sciences de 31 Juillet 1693. p. 116, 
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cording to his Geography *; che Oblervations made ſince by Mr. Greaves in 1638, made it amount to 3 le and 
thoſe by M. Chazelles in 1694, and by M. Condamine in 1731 5, fix it at 31 11 Which chough a Vatiation'of eleven 
or thirteen Minutes, may be charged, as in many other ſimilar Caſes, upon the Errors of Inſtruments and Obſervers 


Peter Petit, a Mathematician of ſome Eminence in France, endeavoured to revive this Opinion in a Diſſertation? pub- 


* * 


liſhed in 1660, from the apparent Variations in the Latitude of Paris, as taken by the ableft Aſtronomers, ſome of whom 
bad made it 48* 39, others 48* 45” ſometimes 48® 30', and at other times 48? 55”. All of which only confirms an Ob- 
ſervation made by an eminent French Aſtronomer, that they had no good Quadrant fit for taking an Obſervation: 
of the Latitude, even in the whole Kingdom of France, in the Year 1664. For M. Auzat, in a Letter which he addreſſed 
to Louis XIV in this very Year, made uſe of the following Words: Mair, Sire, cg un Malbeur, gu il ny A par n I- 
ment 4 Paris, ni, que je ſgache, dans tout votre Royaume, auquel je vouluſſe nPaſſurer pour prendre preciſement la hanteur de Pol. 
The Latitude of London was known much ſooner than that of Paris, and brought to a greater Degree of Accuracy; 
for it was determined by Edward Mright, who is otherwiſe diſtinguiſhed as the original Inventor of what is called 
NMiercators Chart, by Obſervations made in 1593 and 1594, from the greateſt and leaſt Height of the Pole Star, and 
found to be 51 325, taken by a Braſs Quadrant of fix Foot Radius; before that Time the Latitude of London was 
3 1 ſuppoſed to be 51* 4 in all the Maps of that Age. And though this Obſervation was made at a Time when the 
113 198 Error from Refraction had been juſt diſcovered by Tycho, and not fully known, yet it is allowed to be juſt and ex- 
1 act even now, when the Inſtruments which are conſtructed at preſent enable Obſervers to come to the utmoſt Pre- 
5 ciſion of Seconds. 5 3 8 z at evo ate 900k 
1 Nothing can be a ſtronger Proof of the Coarſeneſs of all the Obſervations, both in Aſtronomy and Geography, prior 
It] to the Days of Tycho, than the Ignorance of Aſtronomers with regard to the Error ariſing from Refraction; forithis 
occaſions a Miſtake at the Horizon of no leſs than 33' 45”, and is found in all the intermediate Altitudes, though 
gradually leſſening, up to the Zenith. When Tycho firſt diſcovered it, by uſing better Inſtruments than former Gb- 
| ſervers, he erroneouſly ſuppoſed that the Sun had no Refraction when he was above forty five Degrees bipb, and that | 
5 the Stars had none when their Height was upwards of twenty Degrees; whereas the Refraction is now found by | 
Z more accurate Experiments to be the ſame. in both: And that though this diminiſhes imperceptibly, yet it never 
1 vuaniſhes intirely, till they are quite vertical. 3 FFW once off 
1 | It muſt be allowed indeed, that ſome of the Aſtronomers before his Time had taken notice of it, as altering the 
| apparent Places of the Stars; but they had a very imperfect Idea both of the Principles on which it was founded; 
@ and of the Quantity of the Error which it produced. Roger Bacon, who flouriſhed in the XIII” Century, tells us | 
| | « That the Stars appeared ſenſibly to be at a greater Diſtance from the North Pole when they were in the Meridian, than at the Time | 
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« of their Riſing.” In his accounting for it he diſtinguiſhes betwixt the perpendicular and the oblique Rays, and tells 
F As, that Ptolemy, Lib. V. De Opticis, and Alhazen, Lib. VIII. were of the ſame Opinion. But when he endeavours to: er- 
E plain his Ideas more particularly, he introduces his Theory of the Spheres of Air and of Fire, which was the Made an 
68 Philoſophy of thoſe dark Ages, and has been long ago exploded, VVG 10 bodiel l bo: 
BY After Tycho had diſcovered the Error and the Quantity of Refraction as he imagined, he was then defirous of 
|: knowing whether Cpernicus, from an Omiſſion of this neceſſary Deduction, had not been deceived in the true Lati- 
tude of Fruenburgh, the Place of his Reſidence, at the Mouth of the Viſtula, where it diſcharges itſelf into the Baltick ; | 
vu and if ſo, then he concluded that all his other Obſervations muſt be ſo far erroneous, and require to be corrected by . 
dhe ſame Deduction. He therefore ſent Ehas, one of his Scholars, with proper Inſtruments thither in 1 584, Who 
FLW found that the Latitude of Fruenburgh had been really miſtaken no leſs than three Minutes, as it was obſerved to 

LEA be 54* 22 and 2, inſtead of 54® 19 and , according to Copernicus. At RNonigſberg likewiſe, where Eraſmus Reinhollus 
| | 1 had lived and publiſhed his Tabule Prutenice, Elias diſcovered in the ſame manner that this Aſtronomer had been mi 
; 15 led by Peter Appian, ſo as to be miſtaken twenty ſix Minutes, which was near half a Degree; for the Latitude of that 
"BY City was found to be 54* 43' inſtead of 54 17, which Reinholdus had adopted in his aſtronomical Tables. 
þ | | It is ſomewhat remarkable, that when M. Picard, the French Aſtronomer, went to Uraniburgh in 1672, he ſeemed 
[1.1 to make @ fair Repriſal upon Tycho in return for his detecting the Errors in Latitude of Copernicus and Reinholdus 
if For though Tycho was'at infinite Pains in determining the Latitude of Uraniburgh to be either 559 54 30", or 400, or 
li 4;”, being in an Uncertainty betwixt theſe three Numbers; yet M. Picard, by a Variety of the moſt ac f 


—— — 


. & ſt accurate Obſer- 
* vations, diſcovered that all of them were too much, and that the leaſt of them had a Miſtake of one Quarter of 2 
i || Minute, as the real Latitude of Uraniburgh was exactly 55” 64 1 „ | | 5 8 


1 Nase found a {til greater Error in Tycho's Meridian Line e, amounting to no leſs than 18 


or 20, as the true Meridian 
| | þ 2 Ptolemæi Mathem. Syntax. lib. v. cap. 13. p. 123. e Ptolemæi Geogr. lib. iv. p. 10g. 1 Greaves's Works, vol. ii. p. 513. D ee 
| ps in a Note there, that in other Places of the MS. our Author makes it 31* 5' and 31% 3. | | © Memoires de VAcademie rg n 2 475725 Bird 
| & pour 17 33. p. 404 · P. Petit in Epiſtola ad Sauvallum, De Latitudine Pariſienſi. Caſſini dans les Memoires de Mathem. & Phyſique pour 1 65 P. 75+ 
(88 t Aftronomie de M. Dela Lande, vol. ii. p. 842. * Horrocii Opera Poſthuma, p. 51, & p. 70. read Opera, Tom, V. p. 423 & 4 
|| Tycho likewiſe ſuppoſed that the Sun's Refraction at the Horizon was 34 but that of the Stars only 300. Nam fi quis per Ae: wb | 
| rimur ea quæ ſunt in cœleſtibus, cujuſmodi vocantur armillz vel alia, accipiat locum alicujus Stella circa æquinoctialem in ortu ſus, & deinde accipiat locum ejuſdem 
| 1 quando venit ad lincam meridiei, inveniet in loco meridiei dare eam ſenſibiliter plus a polo mundi ſeptentrionali, quam guands fuit in ortu, | 41 
| 
| 


\ a R ri" 1 ; * 
thematica, p. 37. 1 Tt is remarkable that Copernicus had made nearly the ſame Miſtake in the Sun's Declination that OE ye E rn 
of Fruenburgh, being an Error of betwixt two and three Minutes, ariſing in both Caſes from his not making Allowances for the Refraction. Copernicus, in lib. v. | 
Reyolutionum, cap. 30, comparing his Situation at Fruenburgh with Alexandria, makes uſe of the following Words: Prolemes, Alerandriæ Serenit & Ai pe a | 
ritatem plurimum faviſſe, cum ifſe lacum inceleret, fadum nebulis & Viſtulæ Vaporibus prepinguem, | = Gaſſendi Opera, Tom, IV. p. 410. of | 9 
Voyage TUranibourg, p. 17. Voyage d'Uranibourg, p. 11, 2 | ee 
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Geography has been quickened much beyond the Ideas of our Forefathers. Quadrants and Sectors are now ſo 
accurately divided, that the Eye can ſcarce diſtinguiſh ſo exactly as it is performed by the Inſtrument; ſo that in 


of courſe all the aliquot Parts of each are in the ſame Proportion. 


perfection. The Maps of America, and the Eaſtern Parts of Aſia, though they have been of late two 


% Plenty is one of the Cauſes of Want *.” The late Dr. Bradley was of Opinion, 


even to 6; this ſurely is a Matter worthy the publick Attention, when we confi 


7 


ON THE RISE AND' PROGRESS OF GEOGRAPHY. 19 


was found to be ſo much to the Weſt of the North of that which reſults from the Poſirions given by Tycho. 
The French Aſtronomers ſeemed to think that their Advantage over Tycho in theſe particular Obſervations, 
aroſe from an Improvement made a few Vears befor, in 1667, by having a ſmall Teleſcope fitted upon their Quad- 
rants and Sectors inſtead of the Pinnulæ or Sights, which were in uſe before that Time; b 


n | y which means they were 
enabled to take the. Angles and Altitudes with a ſuperior Degree of Exactneſs. | 


* 


But however flattering it was to the Vanity of the French Aſtronomers to have diſcovered and corrected the Errors 


. 


of ſo eminent an Obſerver as Tycho, yet we may reckon it as the Happineſs of the preſent Age that ſo many new 


Improvements have been made in Inſtruments of all Sorts fince that Time, by which the Progreſs in Aſtronomy and 


order to read the Obſervation with the Preciſion with which it is executed, we muſt take the Aſſiſtance of magni- 
fying Glaſſes, the Diviſions of Nonius, and thoſe circular Micrometers where the Revolution of the ſmall Thread 


of a Skrew is divided into 360 or any other aliquot Parts of a Circle. And if any one Country can claim a Merit 


in having diſtinguiſhed itſelf more eminently than another in theſe Improvements, it is this King 
Inftruments of Obſervation have been acknowledged to be made for upwards of half a Century. 5 

There is another Particular hitherto unmentioned, which has greatly contributed to the ſolid Advancement both 
of Aſtronomy and Geography, and this is the more accurate Method now practiſed for the Meaſuring of Time, which 
though in appearance of a different Nature, is equally capable of being applied to the Men/uration of Space. For in 
the Tables of Longitude it is well known that Time and Space are uſed like two different Languages, where the 
ſame Truth is expreſſed with equal Clearneſs in both, though in Characters thar are eſſentially different from each 
other; as one Hour in Time 1s allowed to be equal to fifteen Degrees in Space upon the Surface of the Earth, and 


dom, where the beſt 


Sun Dials and Clephydre, or Water Clocks, were the principal Meaſurers of Time among the Ancients. It was only 
about the Year of Chriſt 1300, that Clocks with indented Wheels are ſaid to have been firſt in uſe. And it was not till 
200 Years after this that they ſeem to have been employed for the Purpoſes of Aſtronomy. For Waltherus, the 


Diſciple of Regiomontanus, is ſaid to have had one about the Year 1500; which Schoner, who publiſhed his Obſer- 


vations in 1544, ſays, was fo regular, that from Mid-day to Mid-day it perfectly agreed with the Sun, and was al- 
moſt as exact in the Times given, as in thoſe drawn from Calculation. Tycho Brahé is ſaid to have had four Clocks 
which marked Minutes and Seconds, the largeſt of which had only three Wheels; the Diameter of one of them was 
three Feet, and it had 1200 Teeth”. But all: of thoſe were exceedingly imperfect, till Monſieur Huyghens im proved 
them in 1656, by his Invention and Application of the Pendulum, whoſe Vibrations were regular and iſochronical. 
The Improvements that have been ſince made in Clocks and Timepieces, and the Manner in which they have been 
applied to the Determination of Longitude, is a Branch of Knowledge that will be beſt learned from the Books which 


have been profeſſedly wrote upon this Subject. 


It was never my Intention, in this Diſſertation, to enter into the Diſcuſſion of the preſent State of Geo 
to give the comparative Excellence of the Maps of different Countries. The Field is much too larg 


a 5 e to be attempted 
without better Materials and more Leiſure than I am now Maſter of. It has, beſides this 


been already exe- 


New Atlas. | Ra * 
I muſt however obſerve upon the whole, that Geography is a Science even ſtill many Stages removed from 


cuted with great Ability and Knowledge by M. Robert de Vaugondy in the Introduction which he has prefixed to his | 


| of the t 
Theatres of War and Commerce, are perhaps more unfiniſhed than any of the reſt. Every new ihe hap __ 


liſhed of theſe Countries, ſeems to blaſt all thoſe that went before them, and it will require perhaps the Experience 
of half a Century to come, before a ſufficient Number of Obſervations ſhall be made to verify the Situations of 
their moſt conſiderable Towns, Coaſts and Rivers, ſo as to approach the Accuracy with which the Maps of the dif- 


ferent Kingdoms of Europe are now executed. + 


And yet, upon this Occaſion, I muſt confeſs, that even the Maps of Great Britain and Ireland are ſtill v 


perfect and unſatisfactory ; and the Numbers we have of them, varied and re-publiſhed without any real! 
ments, juſtly confirm an Obſervation which Lord Bacon has wiſely made in a ſimilar Caſe, 


ery im- 
mpr Ove- 
* That the Opinion of 


| that there were but two Places in England 
whoſe Longitude might be depended upon as accurately taken, and that theſe were the Obſervatory at Greenwich, and 


Sherborn Caſtle, the Seat of the Earl of Macclesfield in Oxfordſhire, and that their Difference was one Degree in Space 
or 4 in Time; but even this has been found to be inaccurate by the late Tranſit of Venus, as being only 3' 47” . 
If we ſhould examine the Longitude of the Lizard, we ſhall ſcarce find two Geographers of the ſame Opinion. 
In the Account of Longitudes prefixed to Halley's Tables, it is ſaid to be 4® 4 from the Obſervatory, which is 
therefore 4 40 from London, according to others it is 59 and 5 5, and by ſome 5% 14, and by others it is enlarged 


der that it is a Point of Land the 


moſt important of all others to the Navigation of this Kingdom *. 
I ſhall therefore conclude this Diſſertation with obſerving, that all Maps 1 


n general ought to be conſidered 


y De La Lande's Aſtronomie, p. 917, &c. 9 Bacon de Augmentis Scientiarum Prelim. & iv. 
1762, vol. Iii. p. 624. ä * Robertſon's Navigation, vol. i. p. 378. 
proach the Mouth of the Channel, generally think it ſafeſt to grope their way by Soundings, ra 


Pp 


8 | Philoſophical Tranſactions for 
t This is held to be ſo uncertain, that Sailors when they ap= 
ther than depend upon Obſervation or Calculation. | 
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